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ABSTRACT 


Determination of the presence or absence and magnitude 
of surgical utilization rate variation among selected areas 
in Alberta constituted the problem to be investigated in 
imus study. stimgoughn. “the application “of (patient. ‘or igin= 
destination studies, and the calculation of per capita 
surgical utilization rates (for six surgical categories) 
using longitudinal, age-sex adjusted, retrospective data, 
and the application of a community-based method of 
computation, the following aspects of surgical utilization 
were investigated: 1) the travel patterns of patients 
seeking surgical care, and the patterns of resource 
commitment by hospital groups, 2) the patterns and magnitude 
Oi: surgical utilization rate Variation among areas in 
Alberta, and 3) the degree to which geographic location 
could be used to account for the variation among district 
surgical utilization rates using multiple regression 
techniques. 

The major findings of this study include: 

1. Patient travel for surgical care was related to the size 


of the hospital(s) located in the patient’s resident 


area. 
20) EPROM 1971 to 1978, the utilization. ‘nates for 
appendectomy, hysterectomy, cholecystectomy, and 


tonsillectomy and adenoidectomy declined; the Caesarean 
section rate doubled, and _ the prostatectomy rate 


remained almost unchanged. 
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3. The Lethbridge and Grande Prairie areas were often 
associated with utilization rates markedly higher’ than 
the provincial rate. Conversely, the Medicine Hat area 
generally had surgical rates well below the provincial 
average. 

4. Once the influence of time had been controlled, the 
variables which described patient residence accounted 
for a very minor amount of rate variation (with the 
exception of hysterectomy). 

With regard to these findings, it was evident that: 1) 
there is surgical utilization rate variation among areas in 
Alberta, 2) the magnitude of the variation is dependent upon 
the particular set of areas studied, and 3) geographic 
Lhocatwioncaccounts minimally . for surgical. rate variation: 
These conclusions indicate the necessity of calculating 
accurate UEP za 6 TOn rates, and ‘chal lenge the 
premise that geographic location can be used to explain 
Variation among district surgical utilization rates. 

Four recommendations are made regarding the suggested 
emphasis for future research, and the need _ for more 
information prior to the establishment of surgical 


utilization rate standards for the province. 
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CHAPTER I 


INTRODUCTION 

The variation of surgical rates among geographic areas 
has elicited questions concerning potential under and over 
utilization of service. As well, there is concern regarding 
the implications such rate variation may have on the quality 
of care provided and the costs incurred by patients and the 
health care system. In response to these concerns an 
examination of selected aspects of surgical utilization 
rates among areas in Alberta over the time period from 1971 


to 1978 was undertaken. 


1.1 Statement of the Problem 

An interest in the health status of the population, the 
quality and accessibility of health services, and rising 
health care costs, has provided the impetus for continued 
research regarding patterns of health service utilization. 
In March 1981, the Alberta Hospital Utilization Committee 
(AHUC, 1981) peleased a report which detailed selected 
aspects of hospital utilization in Alberta. Specifically, 
the Committee had been given a mandate to ‘examine the 
hospitalization rate of Alberta residents with special 
emphasis on the number of surgical procedures being 
performed in Alberta hospitals" (AHUC, Appendix A, p. 1). 
The significant findings of the committee with respect to 
surgical utilization included: 1) that the rate of 


admissions for surgery in the Province of Alberta exceeded 
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the Canadian average, and 2) that "significant variation in 
the rates of surgical operations between different regions 
of the province" existed (AHUC, p. 25). 

Variation in surgical rates among ostensibly similar 
regions and within relatively small geographic regions is 
not a new phenomenon, and has traditionally been accompanied 
by concern regarding the possibility of excessive surgical 
utilization. An alternative hypothesis suggests that 
appropriate factors may not always have been taken into 
account by researchers measuring and defining surgical 
utilization, and therefore, reported variations may in part 
be an artifact of research design or methodology. 
Determination of the presence or absence and magnitude of 
surgical rate variation within the Province of Alberta 
constituted the problem to be investigated in this” study. 
The problem has been viewed “from a methodological stance; as 
such, descriptive statistics have been employed in an 


exploratory analysis of surgical utilization data. 


1.2 Significance of the Study 

Teeettona trends, current recession conditions, 
limited resource availability, and concern regarding 
equitable resource distribution have focussed attention on 
the development of measures that assess the effectiveness 
and efficiency of a health service system's performance; in 


this respect the applicability of this study is evident. The 
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use of population-based measurements to derive per capita 
surgical utilization rates will enable meaningful 
comparisons Ot surqdica] utilization patterns among 
geographic areas. Comparisons of this nature will highlight 
Significant variation in surgical utilization rates, and 
will indicate regions which require further investigation. 
Accurate and comparable per capita surgical utilization 
rates should support the efforts of government departments 
responsible for the planning of and resource allocation for 
surgical services, and should contribute information 
relevant to establishing surgical utilization rate standards 
or norms. Additionally, the analysis of eight years of data 
will facilitate trend analysis, while the patient 
origin-destination data will assist in the development of 


policy pertaining to the regionalization of surgical 


* services. 


From a methodological stance, this study's significance 
lies in its attempt to divide the province into similar 
regions, and in the demonstration of the computation of 
comparable rates for six surgical categories over an 
eight-year time period. Analysis of the relationship between 
users and providers of surgical services through a patient 
origin-destination study will circumvent some of the 
problems associated with previous research methodologies 
that have involved assumptions about, rather than actual 
delineation of, utilization patterns. Additionally, the 


lay and versatility of patient origin-destination 
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studies using routinely-collected administrative data will 


be demonstrated. 


1.3 Research Approach and Objectives 

This study involved the use of retrospective age and 
sex-adjusted population = and Ui ization data in an 
eight-year longitudinal analysis of surgical utilization in 
Alberta. In order to examine the surgical utilization 
experience of Albertans from 1971 to 1978, and to accurately 
investigate whether or not’ significant surgical rate 
variation had occurred in the same time frame, the following 
objectives were established: 

1. To deveiop a methodology that would enable meaningful 
comparison of surgical utilization rates over time and 
among different geographic areas. 

2. To examine the patterns and trends of surgical 
utilization for selected operations among areas in 
piper ta wreem. Ws to 1976. 

Due to the absence of established theories pertaining 
to surgical utilization and to the use of population data 
themselves rather than the use of a sampling strategy to 
obtain data, hypothesis testing (or statistical inference) 
was not attempted. Thus, the analyses of the surgical 
utilization data in this study are primarily exploratory and 


descriptive in nature. 
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1.4 Assumptions and Limitations 


In this section the assumptions and limitations 


considered pertinent to this study are outlined. 


1.4.1 Assumptions 


The following assumptions were made prior to the 


Ini tiaLponsore theastudy: 


1 


(ee) 


The practice patterns of surgeons in Alberta were 
assumed to be analogous to those of other professions; 
that is, a range of professional ability, commitment, 
and style of practice was assumed to exist. 
thecavailable utilization data included non-residents 
who received surgical care in Alberta hospitals, but did 
not include Alberta residents who sought care outside 
the province. Data pertaining to non-residents were 
removed prior to the analysis. Thus, the analysis was 
predicated on the assumption of a closed hospital 
system, as it was assumed that omission of data on these 
two groups would not have a significant impact on the 
analysis. 

In order to use the patient origin-destination data, it 
was necessary to divide the province’ into mutually 
exclusive and exhaustive geographic areas. Since 
surg@¢ca lmentd i zatdont iwasiMofeainterest, Ceine® existing 
general hospital districts were assumed to offer 
appropriate geographic divisions. Subsequent 


aggregations of these districts into larger regions were 


enotistimi! tne ir 
bent! tuo 698% 


aii Oi OF Wy sie oe 
‘a “bute ot 4 to 
anaw efredift fri i ies aes} 1sq sbise 2. 


* Oa 


sanoteastorg venio 43 ned auogoi ons ed of 


te ) 
Treen! Fees \tilids “srotspetone Forsons4 & ier : +r 

letxe OF panos thy 90199970 to” otyie 
stnebtasi-non bebuloat ese fottast {itu 2a town a 
bib jud .elsitgqeod sisedtA mr etae Maoiorwe boviaos? @ iw 
ebrawiuo atso JIripuoe ont 2insbhaen aiyedta obuts ni ee 
Ss saw ainebiess-non Qi ce ‘a0 sonrvone 
esw eteyisns sft eat ateiae ona Qo} 10g B 


fettazort beeols «4 49 no? Toque eri co bel 
; Up Ly) ©, 


sear? no sisb to noteelime Pent asw if en 


eit no fosgni insottingta2 & svat ion ibtuow qo” 
‘= tS. 

P arch at 

| At 

i? ,eteb not isnt taeheniptI inet ae @rit seu of 
vilsutum oftnt sontvedg ads +o} \Viseae 
soni2 26075 + STAQEIgeeD 
ort fatxe ort, ,Jegnatel te 


solve 


= 


ae 
” 
"9710 80=— 98 bomess eaw > 


Ineupsedue enotety ib 
aiew erotges tep%e!l obit elor 


1.4. 


due 


ho 


(ce) 


also undertaken in order to perform regional analyses. 


2 Limitations 

The limitations pertinent to this study arose primarily 
to data and methodological limitations. 
The Professional Activities Study (PAS) data used in 
this study are referenced to the number of separations 
Enom Ptaespaist pou lan, atnst-Ltution smenot to individual 
patients. Therefore, the number of surgical separations 
should be regarded as a close approximation to the 
number of different persons undergoing surgery, not the 
exact number. 
The scope of this thesis did not permit an_ exhaustive 
examination of all surgical categories; six categories 
were chosen for this study. 
Onky isUrgeryesoccurning fomyjane?mnpatwent7 basis was 
considered; all outpatient surgery was excluded from the 
analysis. This exclusion may introduce some error’ since 
the recording of day surgery (outpatient surgery) is not 
consistent across hospitals. Since only one of _ the 
surgica | categories studied (tonsillectomy and 
adenoidectomy) could potentially be performed on = an 
outpatient basis, and since the prevalence of outpatient 
surgery has only recently increased, the degree of error 
introduced by not considering outpatient surgical 
utilization data during the calculation of utilization 


rates was thought to be minimal. 
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The coding procedures used to categorize surgical 
utilization data have not remained constant during the 
period from 1971 to 1978. Despite this limitation care 
was taken to ensure that similar data were analyzed 
(see Appendix A.1). 

The census data and the surgical utilization data were 
obtained from government sources, and therefore, 
verification of the accuracy of the data was impossible 
due to the quantity of data and the intricacies involved 
in its collection. Since these data have been collected 
for many years, and since quality control checks are 
routinely implemented, this limitation was not thought 
to unduly compromise the study. 

The population figures used in this study were obtained 
from 1971 and 1976 census data. Population estimates for 
the intercensal years (1972-1975, and 1977-1978) were 
calculated under the assumption of a constant rate of 
increase (see Appendix A.2). Although both census data 
and intercensal estimates are subject to a certain 
degree of error, these were the only data sources 
available. 

In order to perform the patient origin-destination stuay 
it was necessary to define the patient's origin. The use 
of point locations to indicate patient origin would have 
involved data analysis strategies beyond the scope of 
this thesis; therefore, hospital districts were used to 


describe the patient’s origin. 
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The orientation of this thesis is primarily descriptive 
in nature. An attempt was made to establish association; 
causal relationships were not specified. Additionally, 
evaluation of the appropriateness of the level of 
surgical utilization was not attempted as such an 
analysis extended beyond the problem investigated in 


this study. 


1.5 Definition of Terms 


The following definitions provide clarification of the 


terms used in this study. 


ts. 


AVERAGE LENGTH OF STAY (ALOS): refers to "The average 
number of days stay of inpatients who were separated 
from the facility during the _ reporting VYearna uit ats 
calculated by dividing the total days stay by the number 
of aéoaria thon’! during the reporting year" (Alberta 
Hospital Utilization Committee, 1981, Glossary). 

GENERAL HOSPITAL: refers to "A hospital which provides 
primarily for the diagnosis and short-term treatment of 


Hal iénit's \ofor’ iatwider range *or tdi seases tor sinjuries: “ine 


SERViCces (Al, theake’tnobres tric ted etoov]" 'Cgpecifie age 
group or sex" (Alberta Hospitals and Medical Care, 
IPOH pLNSp he 


OPERATION CODE: a numerical code found on the face sheet 
of" ther médical ‘record!’ which “réfers® to °?’ae specific 


fh 


surgical procedure (see Appendix A.1). 
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4. PATIENT DESTINATION: refers to the acute care hospital 
to which the surgical inpatient is admitted. 

5. PATIENT ORIGIN: refers to the hospital district within 
which the patient’s residence is located. 

6. PRIMARY DIAGNOSIS: refers to the diagnosis which is 
regarded as the primary reason for the patient’ s 
admission to hospital. 

be SSERARATION: )i thei sdischarnge:,or;.deathsof tancanpatientias 
recorded as a separation. 

8. SURGICAL SUITE: "The unit designed, staffed and equipped 
for the performance of surgical procedures and for the 
continuous observation and care of patients during the 
immediate post-operative or post-anaesthesia period" 


(Alberta Hospitals and Medical Care, 1979, p. 134). 


1.6 Format of the Thesis 

The text of this thesis has been divided into five 
chapters and two appendices. The preceding introduction 
constitutes Chapter I. Chapter II consists of a selective 
review of the literature, which provides background 
information for the development of the methodology contained 
in Chapter III, and the discussion of the data analysis 
found in Chapter IV. A summary, pertinent findings, and 
conclusions are presented in Chapter V. Appendices A and 8B 
contain supplemental information relevant to Chapter III and 


IV respectively. 
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CHAPTER II 


A SELECTIVE REVIEW OF THE LITERATURE 

The purpose of this chapter is to provide a literature 
review that will facilitate comprehension of the research 
objectives within an appropriate context, and to delineate 
the theoretical perspectives used in the development of the 
research methodology. The literature review includes five 
components: 1) an explanation regarding a conceptual model 
of surgical utilization, 2) an introduction to some of the 
determinants of surgical cuti lization, ©3)i eal reviewsnof 
selected aspects of surgical utilization, 4) an overview of 


patient origin-destination studies, and 5) a summary. 


2.1 Conceptual Model of Surgical Utilization 

The perspective from which one conceptualizes surgical 
utilization is in part dependent upon one’s background and 
particular orientation to the health care system. Since’ the 
primary objective of this study was io examine the variation 
in Aiberta’s surgical rates, the establishment of a common 
perspective from which to view surgical utilization was 
considered to be essential. Although the use of surgical 
services has been researched from various perspectives, 
there is no accepted theory of surgical Uiistell 2c Ors 
therefore, researchers interested in surgical utilization 
have concentrated their investigations on the development of 
concepts, and the subsequent linkage of these concepts into 


models of surgical utilization. 
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A synthesis of two models has been used to produce the 
conceptual model depicted in Figure 1. The macro-system view 
has been adapted from Andersen and Anderson's (1979) health 
service component model, which profiles the spectrum of 
health services available to the public, and provides a 
suitable backdrop from which to view surgical utilization. 
Greenhill and Haythorne’s (1972) utilization model has been 
used to provide a micro-system perspective. This segment of 
the model specifies the domain of user (patient or client) 
and provider (physician and other health care workers) 
interaction, and translates this interaction into concepts 
of need, demand, and utilization. 

The essential differences between the macro and micro 
perspectives are that the former encompasses large numbers 
of individuals, institutions, and regulating agencies, and 
is subject to complex decision-making strategies; the 
latter functions with fewer individuals, 1s not necessarily 
dependent upon the presence of a health facility, is subject 
to fewer regulatory influences, and is characterized by 
decisions that usually involve two parties, the physician 
and the client. It should, however, be recognized that the 
micro and macro elements that combine to form the conceptual 
model must ‘necessarily interact. <1 n_..ordern._fon—-surgical 
Mihi ization to, occur, The following two sub-sections 
delineate the perspective adopted in this study, and 
elucidate the macro and micro components of the conceptual 


model. 
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Figure 1 


Conceptual Model of Surgical Utilization 
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2.1.1 Macro-System Perspective 

The utilization of health services that traditionally 
occurs throughout Canada has been summarily depicted as the 
macro-system perspective in the upper half of Figure 1. The 
model has not been designed to reflect the relative size or 
importance of the service divisions, as the intent was. only 
to introduce the gamut of health services available to the 
Canadian public, and to demonstrate the niche of surgical 
utilization within this service spectrum. 

Andersen and Anderson (1979) divided the health service 
spectrum into two discrete, though mutually dependent, 
categories: public and personal services. While personal 
services comprised the larger of the two categories, the 
saiient distinguishing feature between the categories is 
Chats 


the former services can be carried out with only the 
passive participation of the population, without its 


Knowledge, or even - if necessary - with enforced 
compliance; while the latter service must be 
initiated by individuals. (Andersen & Anderson, p. 
312i) 


Examples of public services include public sanitation and 
inoculation programs, and the programs designed to protect 
the population from impure water, food, and air (Aaron, 
1980). 

The author has adapted Andersen and Anderson’s_ (1979) 
typology of use by condensing the original seven categories 
which defined personal service utilization into two 


categories which are referenced to service’ location: 
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hospital services, and all other personal services. Both 
categories of service are involved with the dispensation of 
some common services. Typically, hospital services include 
those services provided by physicians, nurses, allied health 
personnel, dentists, and ancillary service personnel. The 
presence or absence of these services in any one hospital 
will depend upon the hospital's designated function, 
economic exigencies, and other factors. The "other" category 
of personal services includes the use of the aforementioned 
services in non-hospital service settings, as well as_ the 
services provided by homeopaths, faith healers, folk 
practitioners, and others not customarily regarded as 
members of the scientific medical community (Andersen & 
Anderson, 1979). 

Hospital services have been divided into’ surgical 
services and all other hospital services. Surgical services 
include not only the personnel who perform surgery and care 
for the surgical patient, but also those individuals and 
institutional attributes that facilitate the functioning of 
the surgical suites and the necessary auxillary = services. 
Included within the "other" hospital services category are 
the myriad of services available in Canadian hospitals. This 
service continuum includes the traditional medical, 
obstetrical, diagnostic, psychiatric, and laboratory 
services, and the more recent expansions into education, 


counselling, and social welfare programming. 
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The previous discussion summarized the elements which 
comprise the health service system, and demonstrated that 
surgical utilization is one smali element in the health 
service spectrum. In the following section the concept of 
surgical utilization is explored using the perspective of 
patient/physician interaction. This approach should 
facilitate an awareness of the service being investigated, 
and an understanding of the process by which surgical 


etalizatiton occurs. 


2.1.2 Micro-System Perspect ive 

Greenhill and Haythorne’s (1972) conceptual model of 
health care utilization has been minimally adapted to 
reflect surgical utilization whiie retaining the model’s 
inherent clarification of the need, demand, and utilization 
relationship. Initially, symptoms with ancient accepted 
surgical treatment have been used to establish the universe 
of surgical symptom complexes in the population (Greenhill & 
Haythorne, 1972). With each subsequent level (level two to 
four} the model illustrates need, demand, and utilization 
respectively. (further discussion of these concepts can be 
found in section 2.1.3) 

Implicit within the model 1s the concept that the need 
and demand expressed by either patients or physicians have 
"true" and "false" components. This designation is a 
function of the interaction among medical, social, 


psychological, economic, and Holt hical determinants. 
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Logically, if the screening mechanisms for surgica | 
treatment were perfectly accurate, those persons with 
medical symptoms for which there was no accepted surgical 
treatment would never undergo surgery. However, reality 
dictates that some of the persons with "false" surgical need 
will interact with the surgical service system. Their 
"false" needs will be expressed ana met, and contribute = an 
unknown proportion of data to the total surgical utilization 
statistics. 

The opposite half of the model indicates the course 
that those with "true" surgical needs may follow. Their 
"true" surgical needs may be both expressed and met. Some 


proportion of "true" need will go unnoticed, resulting in 


unperceived need. Additionally, not all “true” needs will be 
expressed, and some proportion of expressed need will not be 
met. 


Proceeding vertically upward through the model it is 
evident that there is a gradual decrease in the number of 
persons with potential for actually receiving surgical care. 
While the reduction in numbers is conceptually sound, the 
actual quantification of this decrease was impossible to 
incorporate into the model, as need is extremely difficult 
to measure. Elaboration concerning need, demand, and 
utilization has been provided in the following paragraphs, 


as these concepts are particularly pertinent to this study. 
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2.1.3 Need, Demand, and Utilization 

the T)iterature is replete with conflicting definitions 
regarding the concepts of need, demand, and utilization. 
Kalimo (1979, p. 64) has operationally defined need as "the 
difference between observed and ideal levels of health." The 
ambiguity inherent in this type of definition prompted the 
economist Fuchs (1968) to remark that the concept of need 
was too imprecise to be of value for analytic purposes. 
However, researchers have persisted in trying to define = and 
measure need, cognizant that need appears to be a relative 
rather than absolute concept (Cooper, 1974), and recognizing 
that typically the health care planners’ mandate was to 
forecast and plan for the needs of the entire population and 
not simply those who used medical services (Kalimo, 1979; 
MacStravic, 1978). 

Two contrasting normative concepts reflecting the 
consumer’s and medical profession’ s perspective have 
character ized definitions of need. Ohmura (1978) 
conceptualized need as a state perceived by the individual 
that occurred once a person had decided that medical 
consultation was necessary. Manifested care-seeking behavior 
was, therefore, seen as evidence of perceived need. 
Alternatively, Jeffers, Bognanno and Bartlett (1971) termed 
these patient perceptions "wants" and defined need in terms 
of medical opinion that determined those patient demands 
"deemed to require attention by a medical expert" (Cooper, 


1974, p. 91). At a macro-level, incidence and prevalence 
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rates are often used to describe medically-defined need 
(Kalimo, 1979). 

Parallel to these dichotomous need definitions, 
"demand" has been used to describe a person approaching the 
medical establishment soliciting care (Boulding, 1966; 
Cooper, 1974), and alternatively, as the use of medical 
resources that occurs once the physician has initiated a 
care plan (Ohmura, 1978). In contrast, Feldstein’s (1966) 
analytic framework merges these two orientations and 
provides for "initial" demand by the patient, followed by 
"derived" demand which arises as a consequence of physician 
action. Boulding (1966, p. 7) has stated that once a patient 
"puts himself into the hands of the professional, demand 
disappears and no substitute exists for trust in the 
professional’ s concept of need." 

In Canada, federal and provincial legislation specifies 
that physicians must determine whether or not a_person’s 
health status warrants medical intervention. Utilization can 
therefore be viewed as the consequence of the medical 
professional’s affirmation of the patient’s perceived need, 
and the subsequent interaction between available medical 
resources and the resources requested by the physician. 
However, in the literature, references to demand and 
utilization are frequently confused. 

For the "purposes of this “study, figure 1 (the 
conceptual model) has been used to clarify the relationship 


between need, demand, and utilization. The modei accounts 
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for both the patient's and the physician’s need and demand 
perSpeectives.euburthen ciartficattonedof Gthe iredationship 
between demand and utilization is provided in the following 


section which briefly outlines supply/demand analysis. 


2.1.4 Supply/Demand Analysis 

The impetus for supply/demand analysis of the medical 
marketplace has arisen out of a need to understand the 
mechanisms responsible for increasing rates of utilization 
and the associated costs, usage variations, and froma 
desire to forecast effectively (Feldstein, 1966). Research 
on the factors influencing supply and demand, and 
supply/demand interaction, has been hampered by two 
problems. First, researchers have frequently failed to 
distinguish between demand and utilization. (see for 
example: Guzick, 1978; Klarman, 1965). Stoddart and Barer 
(1980) have succinctly summarized this confusion: 


When demand equations consist of a measure of 
utilization regressed upon a set of independent 


variables reflecting prices and consumer 
characteristics, either’ the assumption of no 
supplier inducement is being made (usually 
implicitly), or the empirical formulation would 
appear to be misspecified. (1980, p. 153; emphasis 
added ) 


Specification of utilization equations should involve both 
supply and demand variables, and demand should be recognized 
as consisting Ot a "“patient-initiated" stage and a 
“ohysician-generated" stage (Stoddard & Barer, 1980). 


Clearly the implications for policy development are quite 
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varied ii information is based on the analysis’ of 
utilization equations with limited or inappropriate 
variables. 

The second problem has arisen with attempts to 
investigate the effects of supply and demand in the medical 
marketplace while employing the standard concept of consumer 
sovereignty (Cullis & West, 1979). Conventional economic 
analysis is predicated on the independence of consumer 
(demand-side) and supplier (supply-side) behavior. At issue 
is the nature of consumer and supplier behavior. Due to a 
certain degree of ignorance, the consumer is obliged to 
largely abdicate his decision-making role with regard to 
choosing appropriate medical services, and to delegate this 
responsibility to the physician. The perception of the 
patient's diminished decision-making role has led to 
hypotheses concerning "physician or supplier inducement”, 
"“demand-shift", and “Imperfections in the agency 
relationship between the physician and client" (Evans, 1974; 
Fuchs, "1978 *"eWTlensky-=« “Rossiter, 71960)" * Additional ly; 
legislation that restricts competition among physicians = and 
other Hed Unimmecarcoe prov Tderscmatne  Mecned MROboneceaton=s 
restriction on the supply of practitioners, as well as their 
code of ethics which prohibit explicit price competition, 
have meant that consumers are unable to choose alternate 
services or to easily compare services (Gabel & Redisch, 


1979). 
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The consensus expressed in the literature indicates 
that with the removal of most financial barriers (a 
consequence of the’ initiation -of provincial «medical. and 
hospital insurance plans), and the lack of independence 
between the consumer (patient) and the supplier (physician), 
no generally accepted economic theory of supply/demand for 
the medical marketplace exists. An array of divergent models 
have emerged, reflecting various theoretical perceptions of 
consumer and provider behavior. Evans (1974) has proposed a 
general target model that appears to account for much of the 
behavior observed in the Canadian medical marketplace. 
Implicit within the model are the assumptions that: 1) the 
physician is motivated to achieve a target income = and 
workload, and 2) the constraints imposed by fee-schedules 
can be circumvented with extra-billing options and 
renegotiation of the fee schedule. The policy implications 
regarding methods for the deceleration of increasing medical 
costs, that emanate from Evans’ model, are diametrically 
opposite to those implied by the traditional model. The 
target model predicts that expanded physician supply and the 
imposition of deterrent charges will increase utilization of 
service (which introduces the potential for over-utilization 
of services), while the traditional model predicts that the 
same conditions will result in decreased utilization. 

The demand for rational health care policies which 
provide appropriate incentives to both consumers” and 


suppliers, emphasizes the need to: 1) engage in research 
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that reeleariyemdistinguishes othedifactonsm® assoctatedy with 
demand ane Murtalazation}ecanded?)seconstruct “models? that 
accurately reflect the consumer and provider’ behaviors 


witnessed in the medical marketplace. 


2.1.5 Summary 

Delineation of the interaction between patients, 
physicians, and the health care service system was portrayed 
in a conceptual model of surgical utilization. Explanations 
regarding the macro and micro components illustrated the 
ambiguity associated with the concepts of need, demand, and 
UCT Zavion ; and demonstrated the complexity of the 
relationship between supply = and demand for surgical 
services. This conceptual framework is used in subsequent 
sections of the literature review as the basis for examining 
the determinants of surgical utilization, and as background 
information for the section concerning selected aspects of 


surgical uls lization: 


2.2 Determinants of Surgical Utilization 

Andersen and Newman’s (1973) theoretical framework, 
which closely parallels the components of the conceptual 
model (cf. p. 12), has been used to categorize the 
literature concerning the determinants of surgical 
utilization. Three’ types of determinants have been 


considered: 1) “societal, 2) individual, and 3) health 
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determinants have been discussed separately; however, it 


should be recognized that the effect of a particular 


determinant rarely occurs in isolation, and further, 
interaction effects among determinants are poor ly 
understood. 


lus tse notfettexn tntent:. cof otheycauthor rtosprovideran 
indepth review of these determinants; rather, aspects 
pertinent to this study have been discussed. Additionally, 
not all of the references cited pertain specifically to 


surgical utilization as such literature was scarce. 


2.2.1 Societal Determinants 

Norms and changing techno logy are the main societal 
determinants deemed responsible for increased health service 
use, as changing levels of disease incidence are unlikely to 
be primary contributory factors to this increase (Andersen & 
Newman, 1973). Norms that identified health care as a_ right 
(Andersen & Anderson, 1979) facilitated the enactment of 
legislation that specified that the cost of the majority of 
hospital, physician, and certain other health services be 
financed through provincial insurance plans (see the 
Hespiita bn Insurance ;and, rDiagnostic eServices ‘Act; 1957/7 rand 
the Medical Care Act, 1966). LeClair (1975) commented that 
although there was an initial accelerated amount of 
utilization of all heaith services by Canadians’ following 


the passage of these Acts, the increase had since moderated. 
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Analogous effects of increased health services insurance 
coverage have been observed in the United States (Mechanic, 
1OL9)E 

The medical profession’s desire to preserve the 
integrity of the client/physician relationship has meant 
that the profession staunchly supports the fee-for-service 
norm as the preferred mechanism of physician reimbursement. 
Evans (1974) and others alleged that the fee-for-service 
method of payment provided no incentive for either the 
Datienteorothe physician toccontrohecostsseand as#such)@ahad 
contributed’ toizescastatingoecostsrrand sutilization! nates: 
Unfortunately, norms that specify appropriate levels of 
surgical utilization are not available to assist planners in 
determining the amount of under or over utilization of 
services (Bice, Eichhorn & Fox, 1972). 

Another important norm concerns the rationing of health 
care services. Mechanic (1978). and Cooper (1974) indicated 
that, although the norm to ration medical services’ had 
always been present due to the reality of scarce resource 
limi tations , cocost containment concerns had prompted 
evaluation of the implicit rationing process’ (where 
constraints inherent in the system serve as the rationing 
mechanism). An increasing emphasis on explicit rationing 
processes, which involve direct decisions regarding 
allocations of the type and amount of service to be offered, 
are likely to be combined with implicit rationing mechanisms 


(Mechanic, 1978). The effect of the rationing process on 
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surgical utilization is unknown; however, both the volume 
and type of surgical procedures performed may be influenced. 

Norms which influence the decision-making process of 
physicians have also been associated with increased 
utilization of health services. Using a_ statistical 
metaphor, Gertman (1974) and Scheff (1963) indicated that 
the decision norm of the medical profession was to avoid 
committing Type I errors (mistakenly not treating a_ sick 
person) as opposed to Type II errors (mistakenly treating a 
well person), and therefore, the tendency was toward 
increased utilization. Type I1 errors of a Surgical nature 
are responsible for substantial risks being needlessly 
incurred by patients, as well as increased morbidity and 
mortality rates. Patients who have been’ inappropriately 
labelled as a consequence of a Type II error occasionally 
experienced psychomatic disability, which also contributed 
to increased health services utilization (Bergmann & Stamm, 
1967). Similarly, while the physician seeks to avoid the 
medical profession’s sanction associated with Type I errors, 
he is also concerned about the malpractice threat. The 
practice of defensive medicine (where tests and/or 
procedures are performed largely because the physician fears 
malpractice litigation) has been implicated as a factor 
contributing to increased utilization of health services 
(Stuart & Stockton, 1973). The extent to which defensive 
medical practices influence utilization is not Known ; 


however, the Duke Law Journal staff (1971) indicated that 
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positive defensive practices (the ordering of numerous tests 
etc.) and negative defensive practices (the inhibition to 
use new technological innovations) are differentially 
affected by the malpractice threat. In Canada, the presence 
of the malpractice threat is negligible compared to that 
experienced in the United States (Kreever, 1975); therefore, 
the alteration of Canadian physicians’ practice patterns in 
response to this threat is likely to be minimal. 

The last societal determinant to be discussed concerns 
technology. The impact of changing technology on the 
utilization of health services has been well documented (see 
BROAZANO gn 1972 Reiser, 1978; Russell, 1976). The 
introduction of anaesthesia and asepsis altered patterns of 
care in hospitals, and simultaneously changed the custodial 
orientation of the hospital to a curative focus which 
resulted in dramatic increases in both hospital and surgical 
utilization (Andersen & Newman, 1973). While Gertman and 
Mitchell (1980, p. 881) attributed increased surgical 
utilization rates in part to the development of medical 
technologies "that permit earlier and more efficacious 


intervention for more individuals,” Fuchs (1968) cited a 
technologic imperative (as they’ prame. factor <gquidingy the 
physician’s use of services. Quite simply, physicians feel 
eompe lied tooigivessthe bests caressthatieis ttechnicaltly 
possible; the only legitimate and explicitly recognized 


eonstraintins theestate ofethecart’o(Fuchs) (pre 192). SRutkow 


and Zuidema (1981) noted the increased rate of Caesarian 
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sections associated with increased use of fetal monitoring 
techniques as one example of the technological imperative. 

Bennett (1977) identified an important difference 
between the factors that induce technological change in’ the 
medical arena, and those that operate in the business 
sector. While consumer demand is the primary impetus’ for 
technological innovation in business, the decision-making 
role of the physician and medica | insurance plans 
effectively remove the consumer from a decision-making 
capacity in the medical marketplace. The consequence is that 
monetary limitations are not imposed on_ technological 
innovation through consumer demand, and thus one of the 
reins on cost control is removed. 

this? lackl#or meonsumer mcontrolt rover techno logica! 
innovation combined with the = physician’s technological] 
imperative, has resulted in what Thomas (1977) described as 
"half-way" technologies. Half-way technologies developed for 
palliation or control of symptoms (for example, renal 
dialysis), tend to be more numerous and expensive than their 
counterpart, definitive technologies, which offer cure or 
repair (Thomas, 1977). Bennett (1977) noted a similar 
distinction between "add-on" and "substitute" technologies. 
Add-on technologies provide additional support to already 
existing techniques, whereas substitute technologies 
effectively replace outmoded techniques. The impact of 
add-on technologies on the cost and utilization of all 


medica | services can be substantial, as acute care 
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utilization may be increased, and the prolongation of life 
may lead to increased chronic care costs. 

Eromprthe preceding freviewhert -israpparent! that both 
normative influences and _ technological change possess 
significant potential to alter the patterns of utilization 
of all health services. It is also evident that measurement 
of these influences is very complex, and as yet, has largely 


eluded researchers. 


2.2.2 Individual Determinants 

An interest in the characteristics of individuals which 
may affect patterns of health service utilization has been 
ref lected by the large number of studies concerning 
individual determinants. In addition, . comprehensive 
literature reviews (Anderson, 1973; McKinlay, 1972) and an 
extensive bibliography (Aday & Eichhorn, 1972) have been 
written. Since individual determinants of surgical 
woEhi zation Vary “according to the type of surgery 
considered, and since the majority of research dealt with 
health service utilization rather than surgical utilization, 
discussion of the individual determinants of surgical 
utilization has been limited to a review of the approaches 
used and some pertinent methodological considerations. 

In (‘the majority of «studies —concerning individua | 
determinants, researchers employed a_e singular focus, and 
variable selection has been a function of the perspective or 


research strategy used. Economic, socio-demographic, 
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geographic, social/psychological, and socia | systems 
approaches have been used in addition to disease incidence 
study approaches. Some researchers constructed models of 
utilization in an attempt to provide logical organization to 
a number of selected determinants. Bice and White (1971, p. 
261) cited Feldstein’s (1966) demand model of medical care 
etniization as the most comprehensive model currently 
available, because it "gives the concept of choice among 
alternative services a prominent role and explicitly 
recognizes the joint influences of patients’ and providers’ 
characteristics in shaping courses of treatment." Less 
inclusive models include Andersen’s (1968) predisposing, 
enabling, need mode 1, and Rosenstock’ s (1966) 
socio-psychological health behavior model. 

Conflicting conclusions with regard to the relationship 
between individual determinants and = actuat utilization 
patterns characterize these studies, and have limited this 
discussion of individual determinants of surgica | 
utilization. Aday and Eichhorn (1972) indicated that the 
normal cleansing process that occurs in evolving literature 
bases had not happened because of the volume of confounding 
evidence. The prevalence of contradictory conclusions has 
been attributed to varying conceptualizations of relevant 
issues, and to significant methodological differences’ that 
make comparisons among studies difficult (Mechanic, 1979). 
McKinlay (1972) agreed with this view, and suggested _ that 


comparisons between different medical care systems had also 
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proven problematic. 

Inappropriate research designs often compromised the 
usefulness of study results; four basic problems have been 
outlined. First, researchers formulating their research 
plans frequently failed to remain cognizant that different 
determinants are associated with: 1) different types of 
service provision (hospital, dentist, etc.), 2) the purpose 
of the service (primary, secondary, tertiary, or custodial 
care), and 3) the unit of analysis (total volume of services 
received, initial contact with the physician, etc.) 
(Andersen & Newman, 1973). Second, although researchers 
often recognized the limited applicability of studies’ that 
did not include interaction effects, very few multi-variate 
studies have been done (Bice & White, 1971; McKinlay, 1972). 
Third, researchers often designed their projects so that 
persons who displayed characteristics similar to the study 
group, but who did not demonstrate the same utilization 
behavior, were excluded from the investigation (McKinlay, 
1972). Finally, Rosenstock (1966) stressed that if one is 
interested in changing utilization patterns, it is necessary 
to realize that studies that investigate how people use 
services do not necessarily indicate why people use them. 

Despite the volume of literature, and the duration of 
time that this topic has been studied, the aforementioned 
problems have meant that research results are primarily 
descriptive in mature rather than explanatory. It is 


important to realize that many of the individual 
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determinants (age, sex, race, etc.) are not mutable, and 
therefore, continued investigation of the causal association 
between individual determinants and utilization, while 
assisting forecasters, will be of little value to’ those 
trying to influence utilization patterns. 

Utilization studies have concentrated on the 
characteristics of individuals accessing the health service 
system, rather than incorporating the health service 
system's characteristics as possible determinants. 
Ultimately, researchers will likely discover that, models 
that account for the comp lex interactions between 
prospective patients and _ the health care system will 
provide a more accurate indication of the determinants of 


health service utilization. 


2.2.3 Health Service System Determinants 

In this section, a brief introduction to some of the 
health service system determinants is provided. It is beyond 
the scope of this thesis to outline all of the variables and 
their interactions; therefore, only two aspects, resources 
and organizational elements, will be reviewed. 

Resource Determinants 

The total volume of resources (labor and capital) and 
the pattern of resource distribution have been postulated as 
important determinants of use. The positive relationship 
between volume of resources and observed use is well known. 


As early as 1959 Shain and Roemer stated, "hospital beds 
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applications of this phenomenon, which reflect the positive 
relationship between the surgical resources in an area and 
the surgical utilization rate, have been documented in 
several studies (Bunker, 1970; Fuchs, 1978; Harris, 1975; 
Lewis, 1969; Stockwell & Vayda, 1979). However, Roos, Roos 
and Henteleff (1977) and Rutkow and Zuidema (1981) using 
sophisticated methodologies, were unable to document a 
correlation between surgical resource availability and use. 

Speculation regarding the resource-sensitive nature of 
surgical utilization led some observers’ to suggest that 
surgeons were able to generate demand for their own 
services, and as such, raised questions concerning quality 
of care. However, as Andersen and Newman (1973) stressed, 
proponents of the ‘demand generation theory" necessarily 
assume that resource availability is the sole contributory 
influence to increasing surgical utilization, and that other 
system variables are constant over time - a rather 
simplistic assumption. Alternatively, the association 
between resource availability and use may reflect’ the 
proclivity of patients in need of surgery to locate surgical 
resources (Blackstone, 1974). 

Despite the dominant role of the physician as the 
primary allocator of medical resources (both his own, = and 
others through referral practices), little research has been 
done investigating the rationale behind the _ physician’s 


decisions regarding service provision (Gertman, 1974). This 
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type of research would seem to be especially important given 
Evans’ (1975) assertion that 80% of all health care 
expenditures are attributable to physician behavior. 

Physiciam/pepulaittion’aratios) Gand _bed ‘(or surgical 
suite)/population ratios do not communicate the important 
aspect of geographic distribution of resources. Although 
geographic proximity is frequently cited as an important 
determinant of use, the nature of this relationship is not 
clear. Studnicki (1975) found that although obstetrical 
patients tended to minimize travel distance for hospital 
admission, distance was not necessarily Bheemost impor tant 
determinant influencing the patient’s choice of care 
facility. McKinlay’ s (1970) research® ‘in “Scotland 
demonstrated that certain people consistently underutilized 
service, despite their close location to a care facility. In 
many rural areas, a lack of surgical resources may prevent 
people from seeking care in the facility closest to their 
residence. The patient’s perception of the necessity of 
obtaining surgical care, combined with the influence of the 
physician’s referral practices, may determine the _ facility 
used regardless of its location. 

One geographic issue pertinent to surgery, which has 
arisen due to cost and quality of care issues, concerns the 
regionalization of surgical services. Luft, Bunker, = and 
Enthoven (1979) investigated mortality rates for twelve 
surgical procedures to determine the relationship between 


surgical volume and surgical mortality. These researchers 
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proposed regionalization for certain operations since their 
results indicated that “the quality of care improves’ with 
the experience of those providing it" (Luft, Bunker & 
Enthoven, p. 1364). In a later article, Luft (1980, p. 940) 
warned that although the ‘strong negative curvilinear 
relationship between the volume of a particular operation 
and post-operative mortality’ was confirmed, identification 
of causal factors was very difficult. Luft was unable to 
determine whether or not higher volumes led to a better out- 
come, or better outcomes led to a higher volume. Alteration 
of established travel patterns would be inherent to any plan 
to regionalize surgical resources, and therefore, further 
investigation would be necessary prior to the implementation 
of a plan to regionalize surgical resources. 

Organizational Determinants 

Organizational determinants are those influences on 
utilization behavior that arise as a consequence of the 
manner in which resources are used to provide a service. The 
organizational determinants considered pertinent’ to this 
study include organizational characteristics which influence 
the patient’s ability to access the health care system, and 
the organizational mechanisms that determine the patient’s 
care experience following entry to the system (Andersen & 
Newman, 1973). As mentioned previously, interaction effects 
among determinant variables, though infrequently studied, 
are very important. Accessibility to the system is in part a 


consequence of the particular structural orientation of the 
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system, which is essentially dependent upon resource type 
and availability. An indepth exploration of access and 
structural variables and their interactions was beyond the 
scope of this review; therefore, only two. organizational 
determinants, access barriers and structuna and 
bureaucratic factors, are discussed. 

Access Barriers Berkanovic, Telesky, and Reeder (1981, 
p. 694) *studying utilization of medical care-*in the U.sS: 
indicated that a regular source of care and the ability to 
pay for medical service were "consistent predictors of the 
use of physician services." In Canada, the introduction of 
the hospital and medical insurance plans (see the Hospital 
Insurance and Diagnostic Services Act, 1957, and the Medical 
. Care Act, 1966) were intended to largely eliminate financial 
barriers which would inhibit access to health care services. 
As such, one of the stipulations incorporated into’ these 
Kets involved restrictions on the direct charges to 
patients levied by those responsible for the administration 
of provincial insurance plans. Current concern regarding the 
effects of extra or balance billing (where the patient is 
Chargeds ai %feeveinnGadditton@®stomithe tamount @fpaitd cuto uthe 
physician by the insurance plan) has focussed on_ the 
detrimental influence such practices may have on access to 
health care services. While removal of financial barriers is 
an important access variable, Marmor and Tenner (1977) 
emphasized that equal accessibility cannot be equated with 


equal use due to the multidimensional nature of access. 
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Queue lengths and differential acceptance of patients 
according to disease or disability are other variables 
thought to influence access to service (Andersen & Newman, 
1973). The importance of the above factors in relation to 
surgical utilization is poorly understood as the majority of 
studies have not researched surgical Utibization 
specifically. 

Structural and Bureaucratic Factors Observed 
differences in utilization rates among different countries 
prompted investigation of the structures used to deliver 
health services. Researchers that perceived utilization to 
be a function of a particular structure have focussed on the 
alteration of the existing structure as one _ method of 
influencing utilization patterns. As such, it has' been 
suggested that~™ the method of payment and the associated 
-structural mechanisms have a substantial influence on_ the 
number of operations performed (LoGerfo, 1977; LoGerfo, 
Efirdiu id Diehr anion: Perrott, 1966). Cross =nationa | 
comparative research implies that similar observations 
are made in different countries. However, the presence of 
numerous intervening variables unique to different cultural 
systems has made true comparisons between countries 
Gi Ghicu lis, ~sanGesndS «sd. )SO ssmadesiteditficulLt haspredict .the 
possible implications of changing the health service 
delivery structure in a particular country. 

In Canada and the U.S. the majority of physicians are 


paid under a fee-for-service system, where the physician is 
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paid according to the amount of work performed, with the 
level of remuneration in accordance with an established fee 
schedule. Salary and capitation are the two common 
alternative payment methods. Under salary arrangements, the 
physician is paid for a specified time period, regardless of 
the amount of service given to patients, while capitation 
payments are based on the number of persons enrolled, not 
the amoun t of service delivered. These different 
remuneration mechanisms provide various incentives for the 
use of services. Gabel and Redisch (1979, p. 47) noted that: 
Although ant may be easier to support empirically the 
hypothesis that fee-for-service leads to higher 


utilization levels than salary or capitation, it is 
more difficult to determine if there are too many 


operations, x-rays, and laboratory tests under 
fee-for-service, or too few under capitation or 
Salary. 


With regard to bureaucratic factors, both McKinlay 
(1972) and Anderson (1973) reviewed studies that attempted 
tousiso late sstructura hesand bureaucratic factors that 
influenced: 1) the professional’s behavior toward clients, 
2) the interaction between professionals and clients, and 3) 
the structural characteristics that inhibited use by certain 
socioeconomic groups. It is noteworthy that such research is 
concerned with organizational attributes that impede those 
in need of service, rather than organizational features that 


promote or facilitate utilization. 
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2.2.4 Summary 

The societal, individual, and health service system 
determinants thought to influence surgical utilization were 
reviewed in order to demonstrate the Jarge number of 
possible determinants, and the complexity of their 
interactions. Two significant problems have compromised 
attainment of 2 comprehensive understanding of the 
relationship between various determinants and the patterns 
of surgical utilization. Pins, the focus of many 
researchers on individual determinants has resulted in a 
lack of awareness of both alternative variables and 
interactions of variables. Second, obtaining reliable data, 
and determining valid measurements of the effects of either 
Singular variables or interactions of variables has been 
fraught with problems arising from inadequate research 
methodologies. In summary, only fragmentary concepts’ and 
models exist to assist in the explanation of the 


determinants of surgical utilization. 


2.3 Selected Aspects of Surgical Utilization 

Increased rates of surgical utilization, and variable 
rates of surgical use among similar geographic areas, 
prompted some observers to question the appropriateness of 
the level of surgical utilization being experienced. 
Variation is suggestive of either over or under 


ijnization, and y-therefore, ‘cost and) .quality of care 
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concerns are paramount. Guided by these concerns, 
researchers tried to determine the surgical needs of the 
population and compare them to the surgical resources 
actually used. 

In this section, literature pertaining to: 1) the 
concept of unnecessary surgery, 2) surgical rates in Canada, 


and 3) surgical indices is reviewed. 


2.3.1 Concept of Unnecessary Surgery 

Unnecessary surgery, though lacking a precise 
definition, has been frequently advanced as a reason for 
surgical utilization rate variation. The purpose of this 
section is to demonstrate the complexity of the concept of 
unnecessary surgery through a discussion concerning its 
definition and measurement. 

Definitions of Unnecessary Surgery The inexactitude of 
medical practice was acknowledged by Mosteller (1978, p. 
185) who indicated that avoidance of all unnecessary surgery 
would require “perfect diagnosis and perfect Knowledge of 
the course of the disease and the effect of surgery." In an 
earlier article, Cope (1965) suggested that some unnecessary 
surgery was inevitable due to time constraints, the 
inability to Keep abreast of emerging techniques’ that 
replaced older ones, as well as the surgeon’s reluctance to 
abandon conventional approaches. The subjectivity inherent 
in decisions concerning clinical decisions and treatment has 


meant that the normative concept of unnecessary surgery 
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remains without a generally accepted definition. Three 
tentative definitions have been discussed in order to 
illustrate prevalent perspectives, and to demonstrate the 
difficulty in stating an inclusive definition. 

The authors of the Study of Surgical Services for the 
United States (SOSSUS) indicated that there "are variations 
in degree of necessity, whether medical, personal, or 
social" and outlined six types of operations that could be 
termed unnecessary “depending upon their individual clinical 
frame of reference": 

a. Operations where no pathological tissue is 
removed; 

b. Qperations whose indications are a matter of 
judgement ; 

c. Operations to alleviate endurable or 


tolerable symptoms; 
d. Discretionary operations for asymptomatic, 


non-pathologic, or non-threatening 
disorders; 
e. Operations now outdated, obsolete, or 


discredited; and 
fan Operations fon which there is little 
Justification by ehinical, X-ray. or 
labofatoryestudy. @S0SSUSmd19752Fpi16895490) 
The latter two categories would likely produce minimal 
controversy; however, the first four categories are not as 
likely to produce agreement given the inexplicit nature of 
the criteria, and the Subjectivity of Cceiniacall 
decision-making. 
Annas (1979) aadieGrilé?? {190604 tcaldedy, fongtiota 
abandonment of the term unnecessary due to its ambiguous 


nature. Annas (p. 14) inferred that the term was a pseudonym 


which masked the real issues of “quality control .. . cost 


- 
ra 


2a 


aasAt : rai yi Anite pelqes 7: 


Cs 720 710 rT 
= sisi enone 
lS. 2p due ducuiz: ar “ 
“sa r4 5 jeri? 1 aorta) (auzeoeh a —, 
+3ee pee 
>2 (sy ibem votidarie afer 3x 
4 
40 SBC KT e eens oat 
a : 
. j Ww Or? Pag 5 12208 
6a 
9% 
1 Wiw ery 
: ae. Sait 
[ea rw oar my ional: 
jim Z ; 
; y3 erk>t 
< a? ite ee = 
ic ae ry bs ' ci. VWoUB Kf 
(7e2 6° INT “non ahagane at eo “ee 
2 4SH7OR 
) felnec 02) Ab é eri ror iene 
Dre . = 
* 4 
- } ifs5 a : 4 
7 a is hl 7 oe 
4 4 ’ Ligeuie | ‘ sei) Acwhe 
' 
f mints bod va Se of uowew sar sOpeteo 
ag ton 2 ar aboedso. “WWod. | esl teaas 
7c 4 sswisn isilarad® et! cewre, Insnee tp: 
festnittc +o vitviiosraue ar 


Jaton 40% -peffsn (Ste!) ait 


xUI0 a of) sub YY" ‘Gz 2ederint mee 
pugtns. = oe. 
MSE . an 


pitied. BA ted 1B 


4 


control, and patient “access to information. " Crile’s 
rationale for rejection centered on the inability of the 
term to reflect the numerous reasons for which operations 
are per formed Veto} for’ “"SuPY 1V4a |= Comforts *Ssatrety': 
birth-control). Crile suggested that the terms "appropriate" 
and “inappropriate” be used, and delineated three categories 
of inappropriate surgery: 
a. Operations in which the surgery was not an 
appropriate treatment for the disease; 
b. Instances where an operation, or the type of 
operation chosen, was not appropriate for 
the individual; and 
c. Operations which are performed by a surgeon 
not trained to per form the operation 
expertly. (p. 136-138) 
Unfortunately, these categories do little to delineate 
explicit criteria that would be minimally influenced by 
subjective opinion. Pauly (1979) and Stuart and Stockton 
(1973) indicated that appropriateness embodied both 
socioeconomic and medical factors. Pauly defined unnecessary 
Surgery as a function of costs and benefits, stating “a 
procedure is aefined as unnecessary if expected benefits 
Pattee Shot. sOlumexDected: )COSis™ a (Db.  9/}o. Lies succinct 
definition conceals a number of problems. The valuation of 
all costs and benefits, especially those associated with 
years of life gained or lost, has proven very difficult 
(Bunker, Barnes & Mosteller, 1977). Additionally, Mosteller 
(1978) stressed that conflicting objectives concerning the 


minimization of deaths, convalescent days, and normal tissue 


removal, presented a dilemma, as no one decision that could 
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satisfy all of these demands was available for use in a 
cost/benefit analysis. 

Central to the issue of defining unnecessary surgery is 
the need for "more information as to the effectiveness of 
surgical therapies," since ineffectual therapies are 
obviously unnecessary (Stroman, 1979, p. 11). However, as 
bunker @:(7970; "8p 7Or42)8 inmdiéated, “'theleindicataons' 2for 
surgery are sufficiently imprecise to allow a 100% variation 
Wh yrates Sot Coperdation, thereby’ making? ort’ ydi fFicdTt. to 
compare the effectiveness of surgical treatment to other 
forms of treatment. Szasz and Hollender (1956, p. 592) 
stressed that the treatment techniques employed by different 
specialists (e.g., internists, “surgeons, psychologists) 
could logically be compared only if one was reasonably sure 
that the ‘interventions are based on the same frame of 
reference," that is, 5 common conception of the underlying 
disease process and expected outcome of treatment. 

Evaluation of the efficacy of different surgical 
procedures has also been difficult due to the Jack of 
consensus with regard to the indications for surgery, and 
the absence of routine randomized clinical trials (LoGerfo, 
1977; Mosteller, 1978). Ethical reasons have frequently 
prevented the initiation of clinical trials subsequent to 
the implementation of a surgical technique. For example, the 
morbidity and mortality associated with not removing an 
acute appendix prevent random assignment of such a case to a 


non-operative group during a clinical trial of 
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appendectomies (Ryan, 1979). 

From the previous discussion it is apparent that, due 
to an absence of accepted standards concerning the 
indications for surgery, a definitive meaning has yet to be 
affixed to the concept of unnecessary surgery. Consequently, 
the validity of using this term as_ an explanation for 
surgical utilization rate variation has been compromised. 
Despite the absence of a precise definition, researchers 
have tried to assess the level of unnecessary surgery. A 
selection of the methods used to measure this concept are 
discussed below. 

Measurement of Unnecessary Surgery Tissue committees, 
peer review, and retrospective chart review programs are 
three methods commonly used to assess surgical utilization. 
The validity of the latter two, which usually rely. on 
information contained in the medica] BECOr ay is 
questionable, since there is little evidence to _ indicate 
thatrothestmedicad>? charillisataenvalidit ref lectdaon) .of\ytithe 
circumstances of a particular case. Similarly, criteria used 
to evaluate medical records’ should be validated prior to 
theira use Rutkow, Gittelsohn, and Zuidema (1979) 
demonstrated a marked divergence of opinion among surgeons 
who were asked to evaluate seven case studies and judge 
whether or not surgery was warranted. deRouville (1971) 
documented substantial intra and inter-reviewer variation 
among twenty surgeons asked to review a selection of medical 


charts, and concluded that the surgeons lacked the 
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reviewer-expertise necessary to complete an accurate chart 
review. In view of these findings, it appears’ that 
measurement of the level of unnecessary surgery using 
medical chart review processes is inadvisable. 

Utilizing a different perspective, some researchers 
assumed that surgical second opinion programs could be used 
to indicate the degree of unnecessary surgery. The rationale 
supporting this perspective originated with a= study by 
McCarthy and Widmer (1974) who indicated that, if patients 
were asked to obtain a second opinion after having initially 
been advised to have surgery, and the initial opinion was 
not confirmed, then patients would not undergo surgery and 
unnecessary elective surgery would be avoided. Thus, after 
the institution of a surgical second opinion program for a 
Group *-Of (.unione.memberse,inaathes Uss.') }.Ehe number of 
unnecessary surgeries theoretically prevented was calculated 
to be the number of people not confirmed for surgery 
(approximately 24% of all patients initially seen). Rutkow 
and Zuidema (1978) and Emerson and Creedon (1977) as well as 
many others, took strong exception to the illogical premise 
that a difference of opinion among experts supported a 
conclusion of unnecessary surgery. Additionally, Brook and 
Lohr (1982) indicated that while proponents of surgical 
second opinion programs extolled the cost-saving benefits 
that accrued due to the reduced number of surgical cases, 
little was Known about those who did not undergo surgery. 


Since people not confirmed for surgery were not assessed 


‘aqQke £ > ROMEO Tf 


Act AT aS yor —— tl 


,* 


v readies: * sonia > wth 


nite) anfsécemq (SES 
_ aes 
S/O of, eA Sa SL , 
gs 
Narss 5 tae 
‘- - ae /. 
ys was ove OF | ' 
eal fGen frets 
a? me) a end ‘3 ’ : iar 
5 
el eaten 
: 7 
— 
aan | ¥ 
E ' < youl 1é i7y } 


an“ 


IP nd tn ok os iin Pa 
s41 St ror ideanx] papny2 


45 


further, it was impossible to tell if the program reduced 
both necessary and unnecessary surgery. 

The limitations of the McCarthy and Widmer (1974) study 
were apparently missed by the Subcommittee of Oversight and 
Investigation (1976) in the U.S. who compounded the original 
errors of the study by generalizing the results pertaining 
to the level of unnecessary surgery to the entire U.S. 
population. The members of this committee stated that 11,900 
needless deaths had occurred during the performance of 2.4 
million unnecessary surgeries. These statements and the 
associated press releases instilled greater public awareness 
concerning the issue of unnecessary surgery, and fostered 
the impression that the concept was easily quantifiable 
(Emerson & Creedon, 1977; Rutkow & Zuidema, 1981). 

The unnecessary surgery debate was also stimulated by 
researchers who stated that steadily increasing per capita 
surgical rates were indicative of the performance of 
unnecessary surgical procedures. McCarthy and Finkel (1980) 
reported a 34% increase in the number of surgeries performed 
in the U.S. between 1971 and 1977, and insinuated that the 
increase was due to excessive surgical resources being 
utilized. Similar allegations concerning the influence of 
manpower availability had been made previous ly (see 
ittekerson,  n€ol ton, e146 CnPeler soma rwtoyiba, @19726b VeandssO0ssus, 
1975). Rutkow and Zuidema (1981) challenged the conclusions 
of the McCarthy and Finkel study, and demonstrated that when 


the data from 1966 to 1978 were age and sex-standardized, a 
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26% increase in surgical rates was evident, and more 
importantly, the majority of the increase (24%) had occurred 
between 1966 and i974. It is necessary to age and 
sex-standardize data in order to remove the effect of age or 
sex aS an explanatory factor for the differences observed 
over time or between regions, and McCarthy and Finkel had 
not adjusted their data. 

Rutkow and Zuidema (1981) showed that in four of the 
seven major surgical categories studied (general surgery, 
urology, gynecology, and otorhinolaryngology), a decrease in 
surgical utilization had occurred. Thus they concluded that: 
1) a sustained increase in surgical utilization rates did 
not characterize the surgical experience of _ the UeiSs 
population, 2) a five-year plateau in the increase in rates 
had been observed from 1974 to 1978, and 3) a correlation 
between the number of operations performed and _ the 
availability of surgical manpower had not been demonstrated. 
Thus, ‘the belief that surgical utilization rates will 
inevitably rise as the total number of surgeons’ increase” 
was not supported in the study (Rutkow & Zuidema, p. 161). 

Utilizing an investigatory perspective, rather’ than 
presupposing the existence of unnecessary surgery, Roos, 
Roos and Henteleff (1977) used Manitoba utilization data to 
examine the relationship between elective surgical 
utilization rates, and the degree to. which specified 
criteria for selected surgical operations had been met. It 


was expected that higher surgical rates might be associated 
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with surgeons not meeting the specified criteria. However, 
these researchers did not find significant correlations, and 
Roos et al. stated "this research underlines the complexity 
of physician practice patterns and challenges the simplistic 
assumption that high elective surgical rates indicate 
lowered standards of practice" (p. 364). An additional 
finding by this group regarding the degree to which most 
physicians infrequently met the established criteria for 
performing the selected operations generated concern. 
LoGerfo (1977, p. 388) stated "there is no question that 
rTactors ‘other than =simple*clinicat-status '*go" “Into “such” a 
decision," but the Roos et al. study indicates that "other 
factors may be more important than the clinical state of the 


patient." This perplexing finding obviously requires further 
investigation. 

During the last two decades, marked variation in the 
surgical rates among similar geographic areas has also been 
used by some researchers as evidence of unnecessary surgery. 
However, Mosteller (1978) suggested that the observed 
variation may simply reflect different effective practice 
patterns. Substantial variation has been observed among 
countries (Bunker, 1970; Pearson, Smedby & Berfenstam, 1968; 
Vayda, 1973), and among smaller areas such as_ provinces, 
states, or counties (Lewis, 1969; Stockwell & Vayda, 1979; 
Vayda, Lyons, & Anderson, 1977; Vayda, Morison & Anderson, 
1976; Wennberg & Gittelsohn, 1973, 1982). Evaluation and 


comparison of these studies is difficult, as frequently the 
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data have not been = age/sex adjusted. Additionally, 
researchers investigating the phenomenon of surgical 
utilization rate variation have had difficulty establishing 
comparable rates of utilization, as the rates have been 
based upon the location of surgical service provision, 
rather than on a pre-defined population base. The inherent 
limitation of such studies is that the number of practicing 
physicians and the availability of surgical suites will 
likely influence the surgical service utilization emanating 
from a particular hospital and make comparisons suspect. 
Additionally, the denominators used in many rate estimations 
have not corresponded to the population to which the 
patients utilizing service belong. The problem of estimating 
appropriate denominators has been primarily due to patient 
movement across geographic boundaries and the problem of 
establishing service areas for study hospitals. 

Despite the obvious confusion surrounding the 
measurement of a concept that has yet to be defined, 
assessment of the degree to which unnecessary surgery exists 
remains an important quality of care concern. The preceding 
discussion indicates that "it is important that one does not 
make subjective value judgements concerning operative rates 
without careful study of the methods used to obtain the data 
and the variables under examination" (Rutkow, Gittelsohn & 


Zuidema, 1979, p. 416). 
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2.3.2 Surgical Rates in Canada 

In Canada the rate of surgical separations per 100,000 
persons "peaked in 1973 and then declined from 1974 to 
hO7B% s however , the percentage of total separations 
involving surgical procedures has risen from 50% in 1971 to 
54,4 1) 197 8PeStatis trcsuCanada, riS82 ven ie tsi, Examinaticonrof 
fiverageacategonmes } 40°14, ht5224fre25344 jy 45264, wand, 65) 
demonstrated that the 65+ age group had the highest rate of 
surgical separations per 100,000 persons for the years 1971 
to 1978 inclusive, while the 0-14 age group had the lowest 
ratefi Stat i sticsuGanada,ri982)° 1 DobrodzickbatGl97&) mikisted 
the ten most frequently performed surgical procedures, and 
stated that in every instance the average lenath of stay 
(ALOS) had decreased significantly between 1969 and 1974. 
This same researcher indicated that Canadian surgical 
separations had increased 21% during the years 1969 to 1974. 

An important conceptual issue which arises when 
calculating surgical rates concerns the determination of the 
"population at risk for organ loss" (Rutkow & Zuidema, 1981, 
p. 159). Persons who have had an organ removed are obviously 
ineligible to have the organ removed again; therefore, they 
should not be counted as a member of the population at risk 
for a particular operation in subsequent years. 
Determination of the proportion of persons who have lost 
certain organs previously cannot be easily estimated; 
however, the number of persons undergoing a particular 


operation when compared to the total population is quite 
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small, and is not likely to unduly influence calculated 
rates. Additionally, when rates are being compared over time 
or among regions, the effect of not calculating the’ true 
population at risk is more or less cancelled out over time 
and across regions. 

With regard to surgical rate variation, international 
and regional comparisons have frequently been made. For 
example, using age/sex standardized data for twenty-eight 
surgical procedures, Vayda (1973, p. 1224) compared Canada’s 
surgical rates to that of England and Wales and found that 
the former had surgical rates "1.8 times greater for men and 
bea times greater for women" than the Jlatter. The 
twenty-eight procedures were grouped into five categories: 
elective and discretionary surgery, cancer surgery, 
diagnostic procedures, orthopedic surgery, and other 
surgery. Analyses demonstrated that: 1)°elective surgical 
rates in Canada were about two times as high as those of 
England and Wales, 2) the rate of performance of diagnostic 
procedures was similar between countries, and 3) rates of 


orthopedic, cancer, and other surgery were generally higher 


in Canada. 
Vayda and Anderson (1975) used Canadian age/sex 
standardized surgical data Tor 1968 and compared 


inter-provincial rates for selected surgical procedures. 
These researchers Found substantial variation among 
provinces; for discretionary procedures "the highest 


provincial rate was approximately twice the lowest" (Vayda & 
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Anderson, p. 22). Additionally, the relationship between 
surgical resources and surgical rates was explored, and 
Vayda and Anderson (p. 18) concluded that "the ratio of 
surgical] personnel to population in each province is 
postulated as a major determinant of the differing 
provincial rates." 

In the following year Vayda, Morison and Anderson 
(1976) published a report which detailed inter-provincial 
comparisons of eight elective and seven non-elective 
procedures for the years 1968 to 1972. This report also 
documented S1gnitacant inter-provincial variation in 
surgical rates. Intra-provincial surgical rate variation has 
also been studied in Canada (AHUC, 1981; Roos, Roos & 
Henteleff, 1977; Stockweii & Vayda, 1979; Vayda, Lyons & 
Anderson, 1977). Discussion of the rate variation associated 
with selected surgical procedures has been’ included in 
section 2.4. 

Comparisons of surgical service utilization among 
regions often involves the use of such indicators as 
surgica'l*® separations Vper’'=total**sepapat1ons;-*or®’surgiea | 
services per 100,000 persons. In the following paragraphs an 
explanation regarding the use of surgical indices is 


provided. 
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2.3.3 Surgical Utilization Indices 

The term "index" has been used to refer to ratios which 
are derived by measuring two associated factors, and_ then 
dividing one number into the other’ to obtain a decimal 
iMiipatrichen 1977 )meerkndicesshave ‘been’ lused Htoworconvey 
information about a hospital’s performance, and to. highlight 
an institution’s deviation from established norms. However, 
the use of indices as measures of performance is not without 
controversy. Researchers questioned the validity of indices 
intended to measure hospital performance, and speculated on 
the problem of integrating the unique characteristics of 
each hospital, such that the index was an accurate 
reflection of all hospitals’ performance (Dalton, 1980; 
Ruchlin & Leveson, 1974). 

In Alberta, the Alberta Indices Program was established 
in: 1965 under the direction of the Alberta Hospital 
Association and the Hospitals Division of the Department of 
Public Health in an effort to provide a tool that would be 
capable of assessing aspects of efficiency and effectiveness 
in Alberta hospitals. Of the thirty-three indices developed, 
two are pertinent to surgical utilization and have, 
therefore, been reviewed. 

Index number two is designed to reflect the surgical 
activity occurring in the hospital; the number of surgical! 
procedures performed per month is used as the basis for this 
index. Bernatzki (1972) criticized the utility of this index 


from two perspectives. First, fluctuations in the numerical 
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Value of the index were assumed to be related to the 
utilization of manpower and supplies. This assumption is 
correct if one refers generally to increases or decreases in 
manpower and supply utilization; it becomes fallacious, 
however, when the index is used to reflect proportional 
change. Second, the index does not reflect the intensity of 
service offered, and therefore, costs incurred by different 
hospitals may not be comparable. It is reasonable to assume 
that the technological support and supplies necessary for an 
open-heart operation, and the resources required for the 
excision af a benign superficial tumor differ markedly, as 
would the associated costs. 

The second index, number’ twenty-four, concerns’ the 
medical and surgical supplies costs per patient day. The 
obvious inherent limitation of this index concerns’ the 
different prices paid for supplies by hospitals, and the 
cost-savings associated with larger institutions buying bulk 
quantities soAddi tionally, icuse tcof suthisa indexesimp! iantly 
assumes that the unit of output is the number of patient 
days. Given the substantial case-mix differences among 
hospitals, it would seem illogical to use this index as a 
basis for all but the most rudimentary comparisons. More 
meaningful comparisons might result if the supplies cost was 
calculated in relation to specific medical and surgical 
procedures. 

The utility of the Alberta Indices Program, or indices 


developed in the future that attempt to assess effectiveness 
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and efficiency levels, will be dependent upon their ability 
to capture the essence of a diverse and complex health care 
system. Additional hospital indicators such as _ ALOS,~ the 
percentage of total separations involving surgery, and 
surgical separations per 100,000 persons, are commonly used 
to compare among hospitals, and among regions. The 
subsequent discussion of selected surgical procedures 


illustrates the use of comparative indices. 


2.3.4 Summary 

In this section three inter-related topics were 
discussed. Initially, the concept of unnecessary surgery was 
introduced and was shown to lack a precise definition. A 
preliminary review indicated the need for research 
approaches which investigated the nature of rate variation, 
not simply itsS presence, and for the development of 
statistically sound data bases. 

AP ivcursorsya antpoductnon'’ to ‘surgical rates in Canada 
outlined surgical rate trends and provided evidence of 
substantial surgical rate variation among and within the 
provinces. The last section provided an explanation 
regarding the use of surgical indices, and demonstrated some 


of the problems associated with selected indices. 
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2.4 Selected Surgical Operations 

Although a diverse set of surgical procedures are 
performed routinely in Canadian hospitals, only a= minority 
are regularly reported in the literature. Typically these 
procedures are among those most frequently performed. Four 
of the six categories chosen for study were among the ten 
most frequent ly per formed in Canada during 1974 
( tonsillectomy and adenoidectomy, cholecystectomy, 
hysterectomy, and appendectomy). All six surgical categories 
are reviewed be low in order to provide’ background 


information to which the study results can be compared. 


2.4.1 Appendectomy 

Appendectomy refers to a non-discretionary surgical 
procedure that involves removal of the appendix. In some 
instances the appendix is femoved incidentally to other 
abdominal surgery, and as such, these appendectomies are 
categorized as discretionary. 

The management of patients thought to have acute 
appendicitis is quite variable. Neutra (1978) indicated that 
two therapeutic phi losophies prevailed: 1) 
non-interventionist, those who hoped to avoid removal of 
normal appendices by waiting and carefully monitoring the 
patient; and 2) interventionist, those who were unwilling to 
risk perforation of the appendix (an occurrence that is 
associated with high morbidity and mortality), and 


therefore, preferred to operate immediately, thereby risking 
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removal of some normal appendices. However, using decision 
theory, Neutra (1978) suggested that improved patient 
assessment techniques permitted the surgeon to more 
accurately discriminate between those in need of an 
appendectomy and those with different needs. Therefore, it 
was possible to "reduce the rate of histologically normal 
appendices among operated patients without increasing’ the 
rate of perforation" (Neutra, p. 956). 

In 1974, appendectomy was the seventh most frequently 
performed surgical procedure in Canada; however, from 1969 
to 1974, the appendectomy rate declined by approximately 18% 
GUODEOdZLCKi malo dea Ihe gemost necent «Staushics, +canada 
(1982) figures for 1978 indicated that the decline has 
continued. Vayda and Anderson (1975) compared provincial 
surgical rates for 1968 and found that Alberta residents had 
‘the highest appendectomy rate for both males and females, 
310 and 285 per 100,000 persons respectively. By 1978 these 
rates had declined to 196 and 179 per 100,000 persons for 
males and females respectively, lowering Alberta’s ranking 
among +the~ provinces,..to third,.forn, .males)s«and second.for 
females. 

With regard to variable surgical rates, Vayda (1973, p. 
1228) indicated that appendectomy rates in Canada, England, 
and Wales were approximately the same, which suggested that 
"this disease has similar incidence, diagnostic criteria and 
therapeutic. icmiteriassa- lng aepmeresprecent study, ethe ,AHUC 


(1981) reported variation in appendectomy rates among 
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thirteen regions in Alberta which ranged from a minimum of 
159 per 100,000 persons, to 324 per 100,000 persons. 

Auss declining rates and variable rates of 
appendectomy among different regions characterize 


appendectomy surgery in Canada. 


2.4.2 Caesarean Section 

The term Caesarean section (C-Sianréferst tortia 
non-discretionary surgical procedure, performed only on 
women, that involves the surgical removal of the fetus from 
the uterus in cases where the normal birthing process is not 
advisable or possible. In Canada, a 152% increase in the C-S 
rate was observed between 1968 and 1977 despite the decrease 
in the total number of hospital births (Wadhera & Nair, 
1982). This increase was disproportionate; C-S rates in 
women “under the age of 20 years have more than tripled, 
white for women 20 years and older they have doubled" 
(Wadhera & Nair, 1982, p. 50). Reasons for the increasing 
G-St rina tes fuincilwde: 1¢) technological innovation that 
facilitated therapeutic intervention (Bottoms, Rosen & 
Sokol, 1980), 2) changing indications for C-S (Baskett, 
1978), 3) repeat Caesarean sections (Baskett, 1978), and 4) 
increased concern for newborns due to the ‘decline in 
overall birth rates" and ‘the tendency towards rising 
maternal age" (Wadhera & Nair, 1982, p. 47). 

Vayda (1973) reported that in 1968 the C-S rate in 
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significant variation in C-S rates throughout the Canadian 
provinces existed (Vayda & Anderson, 1975). At this time 
Alberta had the sixth highest C-S rate when compared to’ the 
other provinces. In a recent study, the AHUC (1981) found 
substantial variation in C-S rates among thirteen areas in 
Alberta. Thus, Be is apparent bats despite the 
non-discretionary nature of this procedure, rate variation 
among regions has been observed and significant rate 


increases have occurred. 


2.4.3 Prostatectomy 

Prostatectomy refers to the surgical removal of the 
pros tate ig land, wa, Sstructure) found  tonikyiGin: inalesirovinhits 
procedure is usually classified as discretionary. Some 
Canadian researchers have reported prostatectomy rates as 
one component of their studies, although no reports were 
found of specific investigations of prostatectomy rates. 

Vayda and Anderson (1975) indicated that in 1968, 
British Columbia had the highest prostatectomy rate (252 per 
100,000 persons), almost twice the lowest provincial rate. 
In an earlier study, Vayda (1973) reported that the 
prostatectomy rate in Canada was approximately twice that 
found in England or Wales. Vayda, Lyons, and Anderson (1977) 
studied surgical rates in Ontario and found that 
prostatectomy rates had increased 20% from 1968 to 1973. In 
Alberta, the Hospital Utilization Committee (1981) suggested 


that prostatectomy rates varied throughout the province by 
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as much as 192%. 

Inewa snecentrecAtbertay, study) sBako, )oSmith, iandcHanson 
(1982) documented evidence linking high prostate cancer 
incidence to high environmental cadmium concentrations. 
Although prostate cancer is not the only indication for 
prostatectomy, the Bako et al. study offers some preliminary 
epidemiological evidence for variable prostatectomy rates. 
These researchers noted two extremes of prostate cancer 
incidence: 1) Camrose with a significantly lower rate (10.6 
per 100,000 persons), and 2) Medicine Hat with a 
significantly higher rate (53.2 per 100,000 persons). The 
Bako et al. study offers some preliminary explanation for 
the results of the AHUC (1981) study in which the province 
of Alberta was divided into thirteen study areas; the 
Medicine Hat area was shown to have the highest rate of 
prostatectomy surgery in 1978, and the sixth highest rate in 
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2.4.4 Cholecystectomy 

Cholecystectomy, surgical removal of the gall bladder, 
is typically classified as a discretionary procedure “as _ it 
may be indicated for ‘preventive’ as well as therapeutic 
reasons" (Horne & Beck, 1978, p. 1007). Stockwell and Vayda 
(1979) have categorized this procedure as usually 
discretionary. In Canada, cholecystectomy rates for women 


are typically about three times greater than the rates for 


men (Dobrodzicki, 1978; Statistics Canada, 1982). 
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From 1968 to 1972, the cholecystectomy rate in Canada 
increased by approximately 23% (Vayda, Morison & Anderson, 
1976). Dobrodzicki (1978) noted that in 1974 cholecystectomy 
was the second most frequently performed procedure in Canada 
and that from 1969 to 1974 the cholecystectomy rate had 
increased 9% and 21% for men and women respectively. This 
procedure also accounted "for more in-patient days than = any 
other surgical procedure performed in Canadian hospitals" 
(Horne & Beck, 1978, > 9p. 1007). “With regard. to © the 
cholecystectomy rate in Alberta, the AHUC (1981) reported a 
decrease in the rate from 1976 to 1978. 

Substantial variation in cholecystectomy rates has been 
reported in Canada (AHUC, 1981; Cageorge, Roos & Danzinger, 
1981; Statistics Canada, 1982; Stockwell & Vayda, 1979) and 
in the United States (Gittelsohn & Wennberg, 1977; Lewis, 
1969). Cageorge et al. (1981, p. 510) noted that variation 
in cholecystectomy rates had been attributed to ‘varying 
rates of clinical and radiologic investigation and use of 
different indications for surgical treatment." Anomalous 
cholecystectomy rates in Saskatchewan prompted investigation 
of the influence of both medical and extra-medical factors 
(e.g., the patient’s social status, resource availability) 
on the care process experienced by women who had undergone a 
cholecystectomy in 1971 (Horne & Beck, 1978). Extra-medical 
factors were found to be weakly correlated with surgical 


rates. 
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Vayda (1973) reported that in 1968 the cholecystectomy 
rate was five times higher in Canada than in England or 
Wales. The AHUC (1981) documented substantial 
cholecystectomy rate variation among thirteen regions’ in 
Alberta. Plant, Percy and Bates (1973, p. 249) examined 
cholecystectomy rates in three similar cities in Canada, 
France, and England, for the years 1961 and 1971, and found 
that "the incidence of gallbladder disease is six times 


higher in North America than in Western Europe." However, 
generalization of the study results from three cities to two 
vast land areas cannot be considered appropriate without 
much more extensive study. 

In summary, it is evident that: 1) cholecystectomy 
rates in Canada have increased over the time period from 


1960s) Loiodh974eatand T2dsesigniticants eratecvariationy among 


similar regions has been documented. 


2.4.5 Hysterectomy 

Hysterectomy refers to the surgical removal of the 
uterus, and as such, this operation is restricted to females 
who are typically fifteen years of age or older. The broad 
spectrum of current indications for hysterectomy prompted 
Stockwell and Vayda (1979) to classify it as usually 
discretionary. Burchell (1977) speculated that a transition 
from anatomic to functional indications had characterized 
the criteria used in decisions to perform hysterectomies. 


However, hysterectomy for symptom relief in the absence of 
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an established diagnosis, or solely for the purpose of 
sterilization remain controversial procedures (Dyck, Murphy, 
& Murphy, 1976). 

The Hysterectomy Committee of the College of Physicians 
and Surgeons of Saskatchewan was formed to examine the 
hysterectomy rate in Saskatchewan from 1970 to 1975. This 
committee was formed when it was noted that during the 
period from 1964 to i971, the number of hysterectomy 
procedures performed in the province had increased 72.1%, 
while the number of women 15 years of age or older’ haa 
increased only 7.6% (Dyck, Murphy, & Murphy, 1977). Vayda, 
Morison and Anderson (1976) studied Canadian and provincial 
rates for selected surgical procedures for the years 1968 to 
1972, and documented a 41% increase in the Canadian 
hysterectomy rate. These researchers also found that the 
hysterectomy rate had risen in every province during this 
time period; Alberta’s increase from 1968 to 1972 was 49%, 
second only to Newfoundland’s increase of 85% (Vayda, 
Morison, & Anderson). A decrease in the Alberta hysterectomy 
rate over the time period from 1976 to i978 was found by the 
AHUC (1981). Dobrodzicki (1978) noted that abdominal 
hysterectomy was the sixth most frequently OccuRR TAG 
eperalion/oiMneeeanada “Ins 1974; and Galso! found thatethits 
procedure demonstrated a 3% increase during the years 1969 
to 1974. Walker and Jick (1979) reported that the U.S. had 
also experienced a substantial increase in hysterectomy 


rates during the period from 1970 to i975. 
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International comparisons between Canada and England 
and Wales revealed a Canadian hysterectomy rate 2.2 times 
higher than either England or Wales (Vayda, 1973). Ina 
smaller study that also examined rate variation, Stockwell 
and” Vayda (1979) noted a five-fold. variation. in. the 
hysterectomy rates among regions in Ontario. The results’ of 
an Alberta study which investigated surgical utilization 
rates in thirteen different regions in Alberta indicated 
that the highest hysterectomy rate was 83% higher than the 
lowest hysterectomy rate (Alberta Hospital Uti lt Zakien 
Committee, 1981). 

The previously mentioned studies indicate that there 
has been ae sustained increase in the hysterectomy rate in 
Canada generally, as well as in Alberta’ until 1976. 
Substantial rate variation within areas of Canada and within 


the province of Alberta also appear to exist. 


2.4.6 Tonsillectomy and Adenoidectomy 

Tonsillectomy and adenoidectomy (T&A) refer to 
discretionary procedures that involve surgical removal of 
the tonsils and adenoids respectively. In Canada, removal of 
these structures was the most frequently performed operation 
in 1974 (Dobrodzicki, 1978), with 99% of all T&A’s performed 
on persons 24 years of age or less (Statistics Canada, 
1982). Vayda, Morison and Anderson (1976) concluded that 
between 1968 and 1972 T&A rates had declined by 


approximately 33% in every province. Statistics Canada 
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(1982) data indicated that Canada had witnessed a continuous 
decline in T&A rates from 1973 to 1978. Freeman, Jekel, and 
Freeman (1982) observed analogous decreases in T&A rates for 
all age and sex groups in the U.S. population from 1970 to 
1977. Since no alternative therapy has been developed to 
replace the T&A procedure, its decline remains’ puzzling 
(Moore & Pratt, 1981). Moore andes teratt cited 
increased education of both physicians and the public 
regarding the limitations of T&A operations as a potential 
mitigating factor. Roos’and Gilbert=(1979;° ps ©4101)" argued 
that the rate of decline of T&A’s was not sufficient, as 
previous research by Roos, Roos, and Henteleff (1977) 
demonstrated that, of the children referred for T&A, 60% had 
cianical histon#esethat faiftede® topriconformy top standatds 
recommended by medical authorities." 

Imprecise indications and an incomplete understanding 
of the benefits associated with T&A procedures have fostered 
the controversy which surrounds these operations. Paradise 
(1972, p. 648) emphasized that "despite an immense clinical 
literature, conclusive studies of ‘the indications for, and 
results of, tonsillectomy and adenoidectomy are lacking." 
Similarly, Shaikh, Vayda, and Feldman (1976) reviewed 29 
studies done during the years 1922 to 1970, in which 
researchers had attempted to evaluate the efficacy of TI&A 
operations, and found that definitive evidence was lacking 


due to inadequately designed studies. 
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Withneeregard to variation in surgical rates among 
different regions, T&A operations have been frequently 
studied, as their elective nature is presumed to account for 
greater variation than would emergency or non- 
discretionary procedures. In a comparison of selected 
surgical rates among Canada, England, and Wales, Vayda 
(1973) found that age/sex standardized T&A rates in Canada 
were approximately twice those found in either England or 
Wales. 

In a Canadian study that examined surgical rates 
throughout the Canadian provinces during 1968, Vayda and 
Anderson (1975) found that provincial rates for T&A varied 
by about 100%. Alberta had the second highest T&A rate (1007 
per 100,000 persons), a rate approximately two times the 
lowest rate (Newfoundland, 469 per 100,000 persons). In a 
more recent study, Stockwell and Vayda (1979) studied 
surgical rates in Ontario counties and observed an eightfold 
variation in T&A rates throughout these counties. 

In summary, T&A rates have declined in both Canada and 
the U.S., and it appears that a substantial proportion of 
T&A surgeries do not meet commonly accepted criteria for 
surgery (LoGerfo, Dynes & Frost, 1978; Roos & Gilbert, 
1979), and surgical rate variation among geographic areas is 


commonly found. 
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2.4.7 Summary 


Of the six surgical categories examined, two had 


declining rates (tonsillectomy and adenoidectomy, and 
appendectomy), while the other four (cholecystectomy, 
hysterectomy, prostatectomy, and Caesarean section) 


generally exhibited rate increases. Variable incidence in 
the rate of occurrence of all six categories of surgery 
among regions in both Alberta and Canada characterized the 


utilization experience of the province and the country. 


2.5 Patient Origin-Destination Methodologies 

Comparisons of surgical utilization rates over time and 
among regions have occurred due to concern for the health 
status of a given population, as surgical rate variation is 
suggestive of varying disease incidence as well as over or 
under utilization. The concept of rate comparison requires 
that the population consuming a particular set of surgical 
resources be Known. While this concept appears intuitively 
obvious, the subsequent discussion will reveal that per 
capita utilization rates have been deceptively difficult to 
calculate since Canadian hospitals generally do not have 
predetermined areas or populations that they are expected to 
serve. Methodologies that involve the use of “patient 
origin-destination" data (data concerning the patient's 
usual residence and the location at which care was received) 


have facilitated examination of patient flow to care 
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facilities, the delineation of service areas and _ service 
populations, as well as comparative studies of resource 
itmtlizmattonalRaasekm T9799 iTolilms 1982 )hiemiAsa such, pepatient 
origin-destination research strategies appear to provide a 
method for meeting the objectives of this study, and _ have, 


therefore, been reviewed. 


2.5.1 Patient Origin-Destination Flow Patterns 

Information concerning patient origin-destination 
flow patterns has been used in various ways to assist those 
evaluating or planning health care service delivery. Some of 
the ways these flow data have been used are reviewed below. 

Ciocco and Altenderfer (1945) recognized the degree to 
which valid rate calculation depended upon accurate 
determination of the population actually served by a 
hospital. Rather than assuming that patients travelled to 
the closest care facility, these researchers used birth 
statistics in a patient origin-destination study to 
quantitatively illustrate "the pattern of dependence of some 
counties upon the medical facilities of other counties” 
(Ciocco & Altenderfer, p. 973). They argued the need for the 
establishment of medical trade areas that would delineate 
bhecactual userseof tavgivene lfacil bby jmeandrcsuggested? thad 
po liticals*boundariése could «not plogicalhlyusconveys iusefud 
information for comparative analyses. MacStravic (1978) 
echoed tithisa suggestion; « landorchtedbatheent ainliiné jrotg. the 
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attempted to provide adequate distribution of medica | 
resources to all people, as partly due to the belief that 
the choice of a care facility was determined by political 
jurisdictions. 

Using data for a ten-year period, Zuckerman (1977) 
examined the f low patterns of patients from. their 
communities to the place of hospitalization, and delineated 
the location from which each hospitals’ patient came, and 
conversely, the hospitals used by patients in each 
community. By combining this information, Zuckerman 
summarized the interdependence which characterized the 
relationship among’ the study hospitals and the surrounding 
communities. 

From a different perspective, many researchers have 
been concerned with spatial and temporal accessibility to 
hospital services, and have incorporated these concepts into 
the examination of patient flow patterns. Jehlik and 
McNamara (1952) were among the first researchers’ to 
specifically examine the relationship between distance from 
a health care resource and differential utilization. Their 
premise was that distance from. selected health care 
resources was inversely related to the use of = such 
resources, and positively related to the incidence of bed 
illness at home. The relationship between use and distance 
was confirmed; however, there was minima | evidence 
indicating a positive relationship between bed illness and 


increasing distance from a health care facility. In a_ later 
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article, Marrinson (1964) commented that differential 
accessibility could be effectively portrayed with a "time 
circle" rather’ than a "space circle" as improved 
transportation routes had made urban hospitals more 
accessible to outlying areas. Shannon and Dever (1974) 
suggested that perceived travel time might better represent 
a measure of patient effort than objective clock time. 

Patient origin-destination studies have also been used 
to investigate the influence of factors other than distance 
on patient flow patterns. Sharp and McCarthy (1971) studied 
patient origin-destination utilization data from three 
American states, and concluded that the majority of patients 
travelled to the nearest hospital for care. Additionally, 
patients appeared to be willing to travel greater distances 
for specialized care, and travelling distance was found to 
be positively related to the ‘Jength of hospital stay. 
Bashshur, Shannon, = and Metzner (1971) used patient 
origin-destination data to investigate the influence of 
socioeconomic factors and distance on accessibility of 
service. They found that distance was important, but that 
the choice of "hospital or of physician is not necessarily 
based primarily on accessibility" (Bashshur, Shannon & 
Metzner, p. 74). Of the patients studied, 43% indicated that 
they would go to the hospital recommended by their physician 
regardless of its proximity. 

In summary, although distance minimization is obviously 


an important determinant of patient origin-destination flow 
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patterns, hospital characteristics and patient factors are 


also influential. 


2.5.2 Delineation of Service Areas and Service Populations 

A natural outgrowth following the determination of 
patient utilization patterns was the delineation of hospital 
service areas and hospital service populations. The 
impor tance of defining a health facilities’ service 
constituency has been predicated on _ the belief that 
effective and efficient planning were necessarily dependent 
upon the accurate assessment of the geographic and 
demographic characteristics of the population to be served 
(MacStravic, 1978). 

Service area boundaries have frequently been determined 
by using previously established administrative boundaries 
for which census information was routinely collected. The 
computation of utilization rates (for the service areas) 
assumed the existence of reliable information concerning the 
number of persons in a geographic area. In early. studies, 
hospital service areas were defined as ‘the smallest 
geographic subdivision of a planning region whose hospitals 
provide the overwhelming bulk of the patient days utilized 
By ithe? popt lattion=ofmthéenardeas a Shomi chr ad 97 On (paag6dde ttt 
was often erroneously assumed that those persons living 
within>a service area sought care -only from facilities 
located within the service area. Thus, even in instances 


where a substantial number of residents crossed service area 
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boundaries for care, the denominator for rate calculations 
was still incorrectly assumed to be the population of the 
service area. 

One of the earliest studies, in which construction of 
service areas was based on actual utilization patterns, was 
done by Lembcke (1952) who, in an attempt to assess the 
quality of medical care, used age/sex adjusted patient 
origin-destination data to compare appendectomy rates among 
twenty-three service areas. Service area boundaries for the 
study hospitals were made to conform to township lines (the 
smallest unit for which U.S. census data was available), 
with the majority of service areas accounting for "75 to 95 
percent of all hospitalizations of persons who resided 
therein" (Lembcke, p. 277). Unlike some researchers, Lembcke 
did not assume that people always received care in the 
service area in which they resided, and thus, allocated 
operations to the residence location of the patient 
regardless of where the operations were performed. Lembcke 
recognized that his me thodo logy wou Id have limited 
application pling ieasessiwhererdseveral Thoespitahs served) ma 
particular service area. 

In a later study completed in 1962, Poland and Lembcke 
established equal-likelihood service areas by aggregating 
townships in the state of Kansas such that the boundary 
lines represented the point at which patients were equally 
predisposed to travel to particular study hospital(s), as 


opposed to seeking care at all other hospitals (Goa f faiths 
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1972). Subsequent analysis of these service areas indicated 
that disease complexity was positively related to the 
distance travelled for service, and also that hospitals with 
specialized services tended to attract patients from greater 
distances than those lacking such services (Shonick, 1976). 
Later Studies expanded the use of patient 
origin-destination data using a service area concept with 
somewhat limited success. Drossness, Reed and Lubin (1965) 
used population data based on census’ tract boundaries’ and 
computer graphic techniques to visually illustrate the 
spatial relationship between patients and health care 
facilities. In a subsequent study, Drossness”) and Lubin 
(1966, -p: 94) suggested that birth certificate data 
classified by census tract could be used to yield "a 
reasonably good estimate of the ratio of total patients 
being attracted to each of the hospitals from all areas in 


the community." Meade (1974) employed a modified gravity 
concept of human interaction to establish service areas in 
the rural state of Idaho. The gravity concept was based on 
Newtonian physics which indicated that "the potential 
attractive force between two bodies increases with the 
product of their masses and decreases with the distance 
between them" (Meade, p. 360). In Meade’s study, mass was 
equated with the concentration of health care resources 
(peds ai ohysicians;)) and: faci lPtrés) Sy Using= zip codes “to 


identify patient origin, service areas were established such 


that a place supplying "60 percent or more of its patients 
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to one hospital was considered to be part of that hospital's 
service area" (Meade, p. 354). Meade acknowledged that this 
model would have limited usefulness in urban areas where a 
particular hospital was unlikely to service 60 percent or 
more of any one service area. 

A strategy similar to that used by Lembcke (1952) and 
Meade (1974) was employed by Paine and Wilson (1975) in= an 
Alberta-based study which was designed to assess whether or 
not there was a surplus or deficiency in the number of acute 
care beds. These researchers used patient origin-destination 
information to provide a basis for dividing the province 
into areas such that the majority of residents (greater than 
90%) located within a specific area obtained care at 
hospitals also located within their resident area. Paine and 
Wilson used census subdivisions rather than general hospital 
districts as the geographic basis for their patient 
origin-destination study (hospital district boundaries and 
census subdivision boundaries are not coterminous). Since 
more than one hospital was located within each subdivision, 
comparisons of hospitalm(utitiationi¢Cadnd «patientd flow 
patterns were compromised (Teixeira, 1975). Teixeira (1975) 
analyzed the methodology used by Paine and Wilson and 
recommended that analysis of acute care hospital utilization 
in Alberta be conducted using the general hospital district 
boundaries since in most instances only one hospital was 
located within each district, and since these areas could be 


used to divide the province into relatively small mutually 
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exclusive and exhaustive geographic areas. 

The methodological] limitations inherent to 
geographically mapping service areas prompted researchers to 
investigate the possibility Of determining service 
populations without relying on the delineation of a hospital 
service area. In this respect, Griffith (1972, p. 65) was 
one of the first researchers to recognize the utility of 
calculating "the proportion, or density of use of each 
hospital by each sma | | population." Constructing a 
utilization matrix which showed the number of persons coming 
from all geographic areas to all hospitals for a given 
region, Griffith calculated two indices: the relevance index 
and the commitment index. The relevance index (RI) was used 
to denote the proportion of total admissions coming from a 
particular area which used ae specific hospital, and 
represented the hospital’s relevance or market penetration 
in the area. By multiplying each area population by its 
respective relevance index, and summating these values for 
all small areas, a hospital’s service population could be 
estimated. The commi tment Index (CI) reflected the 
proportion of total hospital admissions committed to _ each 
small area by a given hospital, and was representative of 
the degree to which a particular hospital serviced different 
small areas. 

Bay and Nestman (1980) modified the relevance and 
commitment indices, applied them to Alberta utilization data 


and demonstrated three important principles. First, and 
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perhaps most importantly, these researchers demonstrated 
that hospital service populations could be "defined without 
direct association with a geographic area" (Bay & Nestman, 
p. 680), and that their methodology could be applied not 
onl1yiPeo asingiemshospa tails: y.but; ;couldanbessused» from a 
provincial perspective to investigate many hospitals. 
Second, it was shown that utilization measures other’ than 
admission data could be used in per capita comparisons of 
resource allocation and utedhizatbions Lastly, these 
researchers introduced the idea that the consideration of 
homogeneity assumptions pertaining to physician practice and 
referral patterns, and hospital specialization were 
important when either the relevance or commitment indices 
were used to measure aspects of association between 
hospitals and districts. Although Bay and Nestman’s analysis 
of 1971 Alberta utilization data demonstrated significant 
variation among the hospitals and the hospitai districts 
with regard to resource allocation and utilization, there 
was some indication that the homogeneity assumptions noted 
by the researchers could not be assumed, and therefore, 
comprehensive interpretation of the results was limited. 

In the following section, a brief review of some of the 
ways in which patient origin-destination data have been used 


to compare resource utilization is presented. 
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2.5.3 Comparative Studies of Resource Utilization 

Comparative analysis of resource utilization is 
dependent upon the calculation of comparable rates. Bay and 
Nestman (1980, 1982) and Shaughnessy (1982) demonstrated the 
utility of using per capita utilization measures based on 
patient origin-destination data in order to evaluate the 
performance of a health care system. Specifically, these 
researchers advocated the use of population-based measures 
rather than specific ut thizait tony statistacsiisuehi tas 
admission or occupancy rates for either hospital or 
district/area comparisons, since the latter do not account 
for patient travel across study area boundaries or the 
influence of supply on utilization. Shaughnessy (1982) 
summarized two methods that have been used to calculate per 
capita measures: the community-based (CB) method and the 
provider-based (PB) method. CB per capita utilization rates 
are derived by delineating a geographic area, summating the 
health service utilization of all residents in the area 
regardless of where the utilization occurred, and then 
dividing by the total population of the area. Provided that 
the populations in the geographic areas’ that are being 
compared are homogeneous with respect to sociodemographic 
and health service provider characteristics, and the number 
of age-sex adjusted population, meaningful utilization 
rates can be derived. 

The PB method uses the relevance index as outlined by 


Bay and Nestman (1980, 1982), and Griffith, Restuccia, and 
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Tedeschi (1981) to specify the population served by a 
provider or group of providers by "allocating (to the 
provider group) portions of the population from each 
community served" (Shaughnessy, 1982, p. 63). The summation 
of the portions of populations yields the denominator for 
per capita measurements, while the numerator may be the 
total resource use or cost incurred by the provider. With 
this method consideration should be given to the influence 
of hospital size (overhead costs may be higher in smaller 
hospitals), availability of specialized technical resources, 
as well as the influence of sociodemographic characteristics 
of the population groups obtaining service. 

The purpose of the analysis generally determines the 
approach used. For example, Wennberg and Gittelsohn (1973) 
examined population-based utilization rates for Vermont 
residents using a CB method and found significant variation 
in resource utilization. These researchers estimated the 
amount of resources contributed by hospitals to a given 
service area by "allocating facilities to each service area 
of the’state’in proportion to’ the use of these facilities by 
residents" (Wennberg & Gittelsohn, p. 1103). The summation 
of all hospital’s contributions provided an estimate of the 
total resource commitment to a particular service area. Ina 
later study, these same researchers expanded their analysis 
to six New England states, and found that surgical resource 
utilization variation "was not caused by differences in the 


supply of resources alone" but was also due to ‘differences 
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imguthed styleirhof medicalwepractice sofauhocalephysicians’ 
(Wennberg & Gittelsohn, 1982, p. 123). 

In a recent Alberta study, the AHUC (1981) divided the 
province into thirteen regions, and used the CB method to 
compare the regional surgical utilization rates of twenty 
different surgical procedures. Two major limitations of this 
study hinder interpretation of the reported rates. First, 
the regions do not appear to be homogeneous with regard to 
the sociodemographic characteristics of the populations, or 
with regard to the availability of specialized medical 
resources. For example, a northern region with two small 
hospitals (each having less than 50 beds) and a_= sparsely 
distributed population of approximately 20,000 has been 
compared to the metropolitan areas of Edmonton and Calgary. 
Second, the populations of some of the small areas may not 
have been sufficiently large to yield reliable and stable 
Statistics. 

With regard to PB analyses, the research of Griffith 
pickSetands. Griffith ehete cad: mol 1.98!) focussed on the 
development of PB per capita measures. A recent monograph by 
Griffith (1978) detailed eighteen PB per capita measures 
which could be used to evaluate aspects of hospital] 
performance pertaining to the quantity, cost, and quality of 
service delivered, and also delineated a methodology that 
could be used to cluster hospitals that served a common 
area. Griffith recognized that the quality measures were 


quite limited, and also suggested that his methodology 
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required further refinement tosmaccounte Toriecasesmix 
ainfterences amongihospitalsi:» The! practicale- application bof 
these PB measures in the state of Michigan illustrated the 
potential usefulness of such measures for hospital planning 
purposes. (Griffith et» ‘al. 1981). 1t was, however, evident 
that the case-mix adjustment problem remained to be 
resolved. 

Stockwell (1977) used both CB and PB measures in an 
investigation concerning surgical rate variation in Ontario. 
Although this study suffered from a number of methodoiogical 
problems, perhaps the most serious limitation concerned the 
researchers stated assumption that PB and CB (different 
terminology was used in the study) utilization measures were 
alternative measures which could be expected to yield 
similar surgical utilization rates. Although it was 
difficult to determine exactly what had been done in the 
study, the researcher did not seem to realize that the PB 
and CB methods measured surgical utilization from different 
perspectives, and that there was no predictable relationship 
between the results of the two methods. 

Shaughnessy (1982), in addition to explaining the 
derivation of CB and PB measures, used fictitious data _ to 
provide a brief introduction to the ways PB and CB measures 
could be used simultaneously to convey information regarding 
resource allocation and utilization. In a very recent 
report, two researchers have employed this. strategy to 


partially resolve an important health care problem. Bay and 
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Nestman (1982) concurrently analysed PB and CB per capita 
measures to provide an empirical basis for hospital bed 
reallocation within the province of Alberta. The major 
contribution of this research lies in its demonstration that 
both hospital and district perspectives are needed to 
provide the conceptual! foundation necessary for an 
understanding of utilization and allocation measures, and to 
provide information relevant to planning and policy 


decision-making. 


2.5.4 Summary 

From the previous discussion, it 1S apparent that over 
the last forty years there has been a gradual evolution in 
sophistication toward determining a _ hospital’s service 
population, and the derivation of per capita utilization 
rates. Researchers were initially concerned with delineating 
actual geographic regions which would contain the majority 
of the hospital’s service population. In this respect, many 
studies used distance variables to predict hospital service 
areas. More realistic service areas were developed once it 
was formally recognized that jurisdictional boundaries did 
not prevent patients from seeking care in adjacent regions, 
and further that a patient’s choice of care facility was 
related to a number of diverse influences. 

Subsequent research by Griffith (1972) demonstrated the 
utility of defining service populations by determining the 


proportion of each district served by a particular hospital. 
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Since Griffith's (1972). study, Bay and Nestman (1980, 1982), 
Gra ffi the (1978 )or andsGriffith! etrals! (1981 )cexpandedethewuse 
of the relevance and commitment indices and incorporated 
patient origin-destination data to derive CB and PB measures 


of per capita resource allocation and utilization. 


2.6 Summary of Literature Review 

This review demonstrated that a theory of surgical 
utilization has yet to be established. This is in part due 
to a lack of understanding regarding the nature of surgical 
Ut bization. Researchers attempted to examine the 
determinants of surgical utilization, but have largely been 
unable to agree on the relative importance of different 
factors, and have often neglected to study the interaction 
of determinant effects on surgical utilization. Reported 
VabPiations. Ini "surgical utihization rates. among? (similar 
regions, as well as reports of rapidly escalating surgical 
rates, were shown to have led to allegations of unnecessary 
Supagucas sll idiza elon. 

A review of surgical utilization rates in Canada 
provided a general perspective prior to the discussion of 
selected aspects concerning the six surgical categories 
chosen for study. Surgical utilization rate variation was 
associated with all six procedures among areas in Alberta, 


Canada, and the United States. 
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In the last section, methodologies which involved the 
use of patient origin-destination information were reviewed. 
It was shown that there had been a gradual progression from 
the basic realization that arbitrary boundaries did not 
circumscribe patient’s care-seeking travel patterns, to the 
development of sophisticated methodologies which could be 
used to outline hospital service populations without relying 
on the initial delineation of a geographic area. It was 
noted that the CB and PB methods of deriving per capita 
measures delineated different aspects of hospital and 
geographic area association, and that recently, researchers 
had recognized the utility of using CB and PB measures’ in 
concert to provide a comprehensive perspective of a health 
service system's performance. 

The utility of using CB or PB methods singly depends 
upon data availability and the nature of the problem to be 
investigated. The CB method is technically easier to 
perform; however, since the derived measures are referenced 
to the residents of a particular area, inter-hospital 
comparisons are not possible, and therefore, investigation 
into resource allocation, or health service system 
characteristics as determinants of utilization are hampered. 
With the PB method per capita measures are more difficult to 
calculate since service populations must be established, and 
the influence of case-mix differences among hospitals must 
be removed if comparative analyses are involved. The PB 


method does allow one to assess a particular provider’ s 
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relative performance since utilization is linked directly to 
a hospital. Ultimately, researchers will likely find that a 
combination of CB and PB measures are needed to establish a 
realistic perspective for the interpretation of utilization 
or allocation measures. 

In conclusion, this review has indicated a number of 
pertinent methodological considerations which are important 
LOMINncoOrporate Into a study of surgical Utilization “rate 
variation. Furthermore, it is apparent that a longitudinal 
analysis, Of psurgical utilization rate variation sin Sethe 
province of Alberta has not previously been attempted. In 
the following chapter the methodology used in this study is 


outlined. 
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CHAPTER in 


METHODOLOGY 
In this chapter the formulation and implementation of 
the study methodology is described through discussions 
pertaining to three factors: 1) the development of a 
research strategy, 2) the data sources used, and 3) the data 


analysis strategies employed. 


3.1 Research Strategy 

The impetus for this study arose when it was noted 
that, although many researchers had investigated surgical 
utilization rate variation, the methodologies used ge: 
examine the phenomenon were often inadequate, and therefore, 
it was conceivable that rate variation was in part a 
reflection of methodological variation or data deficiency. 
The primary objective of this study was to determine an 
appropriate methodology for the comparison of surgical 
utilization rates among regions of the province of Alberta 
over the eight-year period extending from 1971 to i978. In 
order to facilitate the development of a research strategy 
to meet this objective a number of steps were employed (see 
Figure 2). 

Pertinent literature was reviewed im <order © ta 
investigate surgical utilization trends and determinants, 
and to examine research methodologies suitable for 
calculating comparable utilization rates. Fol lowing 


completion of the literature review it was evident that the 
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Figure 2 


Research Strategy 


Literature review 


Selection of the Community-based method 


of computing utilization rates 


Selection of surgical procedures used in analysis 
Abstraction of relevant PAS and census data 


Analysis of surgical utilization rates using 
a provincial perspective for the years 
1971 to 1978 


Analysis of patient flow patterns and surgical 
utilization using a hospital and an area 
perspective for the years 1971 to 1978 


Amalgation of hospital districts into larger 
areas 


Analysis of surgical utilization rates in areas 


85 


“- an 
| stab 2uanes bras 2AS freveles to netica ted A . 


» 


——a 


| niay zeta? Hodasiitl Sigma Later nel ; 
: 2 way arit 1? evllse lalnnive We rr y 
| ever ot rt : 


ecsigius bm errating weilt amine be Klevian 
Mie ne boa latiqeort 4 patel, ok 
ater ‘or Cer eteny evilseaa iq 


86 


determinants of surgical service utilization were both 
diverse and complex, and further, that no generally accepted 
theory of surgical utilization existed. The absence of a 
theoretical foundation to facilitate hypothesis formation 
and testing, and the nature of the problem being 
investigated meant that selection of an _ experimental 
research design was premature, and thus, inappropriate. 
Therefore, a descriptive exploratory approach was selected. 
A longitudinal retrospective design was chosen since 
determination of the pattern of surgical utilization rate 
variation was of interest, and since neither data nor 
adequate resources were available for the implementation of 
a case study or a prospective study. Previously, researchers 
investigating utilization and resource allocation in Alberta 
have analyzed one or two years of data making trend analysis 
impossible (see, for example, AHUC, 1981; Bay & Nestman, 
1980; Paine & Wilson, 1975). Due to the controversy 
sunnounding: supgicaiagutadizationyratessvariatliony ie was 
considered important to establish the pattern of variation 
over a number of years, thus a longitudinal approach (rather 
than a cross-sectional approach) was chosen. 

The derivation of a suitable research design, which 
would facilitate a descriptive analysis OF surgical 
utilization, and the selection of appropriate data and data 
analysis strategies were conducted while remaining cognizant 
of the deficiencies noted in previous analyses of surgical 


utilization rates. A review of pertinent methodologies 
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indicated that there had been some progressive improvement 
in the methods used to compare utilization among smal] 
areas. As such, it was evident. that patient origin- 
destination information could be used to compute comparable 
per capita surgical utilization rates using the methods 
pioneered by Griffith (1978), and Bay and Nestman (1980, 
1982). Determination of the presence or absence and 
magnitude of surgical utilization rate variation among 
selected areas in Alberta constituted the problem to be 
investigated; therefore, an analysis which focussed on the 
surgical rates associated with certain geographic areas (the 
CB method) was thought to be more appropriate than analyses 
of the surgical utilization rates associated with the 
service populations of a particular provider or group of 
providers (the PB method). A CB method of calculating 
surgical utilization rates was chosen rather than either a 
PB method or the combined application of both CB and PB 
methods. It was recognized that the singular use of the CB 
method would necessarily limit any discussion of the 
probable reasons for rate variation since there would be no 
direct linkage between the calculated utilization rates and 
specific institutions. Also, the CB method was unlikely to 
yield information that could be applied to resource 
allocation problems. Use of the PB method would have 
provided an opportunity to investigate the effect of certain 
health service system determinants, and to compare 


utilization rates from a hospital perspective. However, 
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further refinement of the PB method is required to adjust 
for the case-mix differences among hospitals that could 
potentially influence per capita measures’ and thereby 
confound an investigation of surgical utilization rate 
variation. This study was concerned specifically with the 
identification of surgical utilization rate variation among 
geographic areas, not the explanations for variation, and 
therefore, the CB method of calculating surgical utilization 
rates was considered most suitable. 

In summary, the research strategy for this’ study 
involved the calculation of per capita surgical utilization 
rates for selected areas in Alberta using longitudinal, 
retrospective data and the application of a CB method of 
computation. The derivation of utilization rates for the 
time period from 1971 to 1978 permitted identification of 
certain surgical utilization trends, and an assessment. of 
the patterns and magnitude of surgical utilization rate 
variation; hence, the objectives of this study were 
realized. 

In the following two sections the data sources and data 
analysis strategies are discussed. The discussions reflect 
an emphasis on the development of a valid and reliable 


methodology . 
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3.2 Data Sources 

In this section the three data sources used for the 
analyses and aspects pertinent to data manipulation are 
discussed. Since the majority of data were obtained from 
provincial and federa | government sources, chitical 
evaluation of the quality of the data was not possible due 
to its volume and the intricate data collection processes 
which involved large numbers of people. This type of data 
have been collected for many years, and quality control 
checks are routinely applied by those responsible for data 
collection and storage. it was, therefore, assumed that the 
likelihood of serious data deficiency was remote, = and 
further, that due to the random occurrence of 


inconsequential error, the data were not biased. 


3.2.1 PAS (Professional Activities Studies) Data 

The primary data source for this study consisted of 
hospital patient discharge files for the years 1971 to 1978 
which were abstracted from computer tapes containing 
Professional Activities Studies (PAS) data for all hospitals 
in Alberta. Data pertaining to acute care utilization for 
all hospitals were obtained to facilitate comparison between 
surgical utilization and acute, care sutilizations ‘ihe data 
concerning surgical patients included: 1) the primary 
diagnosis and surgical procedure, 2) age and sex category, 
3) length of hospital stay, 4) hospital and hospital 


district code pertaining to the location of surgery, and 5) 
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the hospital district code referring to the patient's 
residence. Although other researchers (for example, AHUC, 
1981, and Rutkow and Zuidema, 1981) examined a large number 
of surgical procedures, only data for six categories of 
surgery were abstracted, as an examination of all = surgical 
utilization in the province was beyond the scope of this 
thesis. 

selection of Surgical Categories 

The selection of surgical categories used in this study 
was based on several criteria. Initially, consideration was 
given to the similarity of surgical data over’ the 
eight-year time span of the study. PAS data are referenced 
to surgical procedure codes and the coding procedures have 
not remained constant. From 1971 to 1973 the Hospital 
Adaptation of the International Classification of Diseases 
(H-ICDA) codes were used, and from 1974 to 1978 the second 
edition of the H-ICDA codes were used. Therefore, it was 
necessary to select procedures whose coding had not changed 
substantially (see Appendix A.1 for a comparison between the 
two coding systems in relation to the procedures chosen). 
After this initial consideration, six categories of surgery 
(appendectomy , Caesarean section, prostatectomy, 
cholecystectomy, hysterectomy, and tonsillectomy and 
adenoidectomy) were selected. These categories included 
discretionary and non-discretionary procedures, some 
controversial procedures, frequently occurring procedures, 


and those procedures often referenced in the literature. A 
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review of literature regarding these categories is contained 
in section 2.4 of this thesis. 

The PAS data were readily available thus obviating the 
need for a sampling or data collection process; however, 
there were two major disadvantages to using these data. 
First, there is a substantial time lag in the release of PAS 
data which results in researchers analyzing data _ several 
years out of date. At the time that data analysis was 
undertaken in this study, 1978 data were the most recent 
available. This delay in data availability may be of concern 
to planners who would rather use more recent information. 
However, PAS data are the only comprehensive data available, 
and the time and costs associated with trying to obtain data 
through other means is-7 prohibitive. Second, it should be 
recognized that the PAS data reflect actual utilization, 
which may or may not reflect need. While planners may desire 
measures of surgical need, currently a satisfactory measure 


of need does not exist. 


3.2.2 Census Data 

The second data set consisted of census data for the 
years 1971 and 1976 which were used to derive the district 
populations. The census data were arranged by nineteen age 
groups, by sex, and by 102 hospital districts. 

Population Projections 

It was critically important to select a valid and 


reliable method of projecting the population for the 
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intercensal study years (1972-1975, 1977, and 1978), as 
following age-sex standardization, these figures formed the 
denominators used in the rate calculations. Two. general 
projection models were examined: linear and exponential 
models. Given that the major determinants of population 
growth or decline are births, deaths, and migration it was 
difficult to postulate “a set of demographic conditions 
under which the population would increase or decrease by 
arithmetic progression" (Shyrock & Siegel, 1973, p. 377). 
Therefore, a linear model was not selected because its use 
involved the implicit assumption that the population 
increased or decreased by a certain number of persons per 
unit of time. 

The selection of an exponential projection model 
provided a way to reflect the compounding nature of 
poputation “growth, ‘and’ to project a)realistic pattern’ of 
growth. The available population data (1971 and 1976 census 
data) were compared, the constant rate of growth was 
calculated, and this calculated rate was then used to 
estimate the population for the intercensal years (see 
Appendix A.2). Population forecasting models which may 
incorporate natality, mortality, and migration information 
were not used as this information was not available on a 
district basis. The exponential model used in this study was 
thought to provide sufficiently accurate projections given 


the limited data available. 
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Age-Sex Adjustment 

Previous research by Bay and Nestman (1980) and Rutkow 
and Zuidema (1981) demonstrated the importance of age and 
sex standardization of utilization data. With respect to 
this study, it was recognized that due to the age and sex 
specific nature of some of the surgical categories it was 
necessary to remove the effect of both age and sex as 
potential explanatory factors for surgical utilization rate 
variation. While it would have been desirable to standardize 
the population being considered with respect to cultural and 
socioeconomic factors, neither adequate data nor a method of 
adjustment were available; therefore, standardization of the 
district populations was limited to an age-sex adjustment. 
It is important to recognize that the objective of age-sex 
adjustment is to provide a means of comparison between areas 
‘whose population’s age-sex structure may be very different; 
thus, the standardized surgical rate is not meaningful in 
and of itself. In order to differentiate the census’ and 
census projection figures from the age-sex adjusted number 
of persons in a district, the latter were termed the 
district service population following Bay and Nestman’s 
(1980). definition. The district service populations were 
obtained using Bay and Nestman’s (1980) indirect method 
which involved a weighted-sum approach (see Appendix A.3). 
These service population figures formed the denominators 


used in subsequent rate calculations. 
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°3.2.3 Selected Government Reports 

The final data source utilized in this study were the 
annual reports regarding hospital services issued by the 
provincial government. From these reports it was possible to 
discern the number of hospitals and their bed complements, 
the hospital district boundaries (see Appendix A.4), as well 
as certain information regarding the number and location of 
the surgical manpower resources in the province. The 
selection of hospital districts as the areas for initial 
study was based om three factors: 1) Teixeira’s (1975) 
analysis had conclusively demonstrated the utility of using 
hospital disuriats, 2) acensus datas fore ether hospital 
districts were available, and 3 ) hospital districts 
constitute the administrative unit for hospital planning. To 
ensure that reasonable validity of measurement was attained, 
the district service populations in the areas studied had to 
be of sufficient size to yield stable statistics, and _ the 
region (the province) under study had _ to be reasonably 
self-contained with regard to the provision and utilization 
of medical services in order’ for the study region to be 
regarded as a closed sytem. With regard to the first point, 
care was taken to aggregate the hospital districts such that 
the resulting service population sizes were large enough to 
yield stable statistics. With regard to the latter point, 
since the majority of Albertans are covered by provincial 
hospital and medical insurance, it was reasonable to assume 


that most residents received medical care within the 
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province, and therefore, the closed system assumption was 
reasonable. This assumption was necessary since 
population-based per capita utilization rates were used _ in 


the analyses. 


3.3 Data Analysis Strategies 

Following the delineation of a research strategy and 
the selection of appropriate data, three types of analyses 
were undertaken in order to meet the objectives of this 
study. Explanations regarding these analyses are presented 


below. 


3.3.1 Provincial Analysis 

Using a provincial perspective, comparisons were made 
between surgical utilization data and acute care utilization 
data. Comparisons among the number and rate of separations 
and the days of hospital stay, average length of stay 
(ALOS), and other selected utilization statistics were used 
to provide general information. Provincial surgical 
utilization trends pertaining to the six categories chosen 
for study were also examined. The denominators used in the 
rate calculations were obtained from 1971 and 1976 census 
data and from _ intercensal population projections (see 
Appendix A.2). The numerators were calculated by aggregating 
the utilization data over all hospitals and districts in the 


province. As such, this analysis represented a macro or 
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general approach, and was designed to provide a broad 
percpect iverot Gsurgicaliutilizationsim ‘theerprovince?. more 
detailed information was obtained from the subsequent 


analyses. 


3.3.2 Patient Origin-Destination Travel Patterns 

In order to provide background information pertinent to 
the examination of surgical utilization rate variation, and 
to meet the second objective of this study, patient travel 
patterns were examined. It was’ thought that, should 
subsequent analysis (as outlined in section 3.3.3) reveal 
Signmiicantn otrate variation among similar areas, 
explanations regarding this phenomenon might be facilitated 
by information concerning which hospitals served a 
particular area or areas, and the degree to which patients 
travelled outside their resident district to obtain surgical 
care. 

Patient origin-destination matrices identical to those 
described by Griffith (1972) were constructed for six 
surgical categories, for each of the eight years’ studied, 
(i.e., 48 matrices) by cross-tabulating data concerning both 
the number of separations and number of patient days for the 
general hospital districts (origin), and the hospitals 
(destination) in the province. From these matrices it was 
possible to determine the hospitals used by district 
residents, and conversely, the districts served by each 


hospital. Using a methodology similar to that used in 


beont ¢ sbive1q-.0? 
exe = jsontworq orld mht 

or. 
tneupsedue edt © mot?) ol 


bog ,noltstysy eis not test PaO seiko 
levers? tnetisq ,voula alal te ost toate woe 
of wore Jaci? tinued?  anw uh, lait nana) 
‘sever (£.2.¢ otioss at bent tae mat etetas 
2586  telinte Orion ret tar Sev ele? 
bsisiilios? sd Idotm nonemorieriq eit grifbsga a 
6 bev1e2 efetiqeort ft Ete griaresncS > 3 - 
sinetisq rote oJ seapeb eft tre ,seare he soN8 "1 f 
sotpiue misido of Joltfelb Janet tee stort ‘obte: ve 


a 


asornt of [sotinebr aenriisn pense 
Kt2 ° 107 be tour demae erow (Tel) vitae 
‘betbute 2isey  2agha. eri to ges sc Radi 33 
fiiod gain wore sree get $f uded 28070 yc (a2 be 
art? 40% aysb Ingtigg to ‘san bone ianot $69: 98 
etsettqeort on? bins ,iniptv} | "i sib tad) 
cow i} egohttam ‘seer? mot > 
sotateth. yd beew aint tqgod 

fioss yd bevaas atoriteth 


nt been © darth “pt telthate 


- 


( 
ie 


ay 


oY 


Raasok’s (1979) study, relevance and commitment indices were 
used as measures of patient flow (see Appendix A.5). The 
relevance indices reflected the tendency of patients to 
remain within, or leave their resident district to receive 
surgical care. The commitment indices measured the degree to 
which a hospital served patients located within, or external 
to the district in which the hospital was located. As such, 
the relevance indices provided information from a_ district 
perspective, while a hospital perspective was conveyed by 
the commitment indices. The specific analyses undertaken 
using each of these perspectives are discussed below. 
Manipulation of the large data files involved in these 
analyses was accomplished using a system of computer 
programs designed by Nie, Hull, venkins, Steinbrenner, and 
Bent (1975). 

District Perspective 

The three analyses performed using the district 
perspective were designed to provide information concerning: 
1) the relationship between hospital size (measured 
according to the number of rated beds) and the tendency of 
patients to remain within their resident district to receive 
surgical care, 2) the number and destination of patients 
leaving their resident area to receive surgical care, and 3) 
a comparison of the ALOS of patients who remained within 
their resident area for surgical care and those who obtained 


care at hospitals not located within their resident area. 
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Initially, a patient flow matrix which incorporated all 
of the hospitals and general hospital districts was 
constructed. The information gained from aé_e preliminary 
examination of the data provided the rationale used to 
collapse the matrices into smaller, more manageable groups 
of hospitals and hospital districts. For the first analysis, 
the hospital districts were assigned to one of four 
categories based on the size of the hospital(s) located in 
the district. Although this designation was somewhat 
arbitrary, it was based on the fact that hospital sizes 
naturally fall into small (8 to 49 beds), medium (50 to 299 
beds), and large (300+ beds) categories. The medium-sized 
hospitals were sub-divided into two groups (50 to 99, and 
100 to 299 beds) as the difference in the scope of services 
provided by a 50-bed and a 200-bed hospital may be 
substantial. Likewise, the hospitals were grouped according 
to the number of rated beds. A _ patient origin-destination 
study was then conducted, and the percentage of residents 
staying within each of the four district groups for each of 
the six surgical categories was calculated (the relevance 
index of the district group to the hospital(s) located in 
the same district group). It was, therefore, possible to 
examine the relationship between hospital size and _ the 
extent to which patients remained within, or left their 
resident district for surgical care, and to assess whether 
or not there had been a change in this relationship over the 


time period from 1971 to 1978. 
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In the second district analysis, assessment of both the 
number of patients leaving a particular area, and the 
location to which these patients travelled to receive care 
was undertaken. Due to the cumbersome nature of the large 
data files it was necessary to aggregate both the hospitals 
and the hospital districts into groups so that meaningful 
interpretation of both separation and patient day data was 
possible. Although numerous ways existed to aggregate the 
data, only two were performed. The resultant aggregations 
corresponded to those used in the analyses of surgical 
utilization rate variation (see Section 3.3.3). As such, the 
hospitals and hospital districts were aggregated twice to 
form: 1) a metropolitan, regional, and rural grouping, and 
2} Six areas designated as Calgary, Edmonton, Grande 
Prairie, Lethbridge, Medicine Hat, and Red Deer (see maps C 
and D in Figure 3, p. 107). Relevance indices « which 
reflected the tendency of area residents to remain. within, 
or leave their resident district to receive surgical care 
were calculated for the areas in both groups. 

In the third district analysis, separation and 
patient-day information from the previous analysis were used 
to calculate the average length of stay (ALOS) of residents 
remaining within, and leaving their resident area to obtain 
surgical care. Subsequently, it was possible to determine 
whether or not ALOS varied according to the location of 
surgery, and to examine the ALOS trends over the eight-year 


time period of the study. 
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Hospital Perspective 

In order to provide information which would correspond 
to the previous analyses done from the district perspective, 
the same hospital district aggregations were used; however, 
the analyses were done using a hospital perspective. The two 
analyses involved: 1) the determination of the percentage of 
surgical separations committed by certain hospitals to 
selected geographic areas, and 2) the calculation of the 
percentage of separations and days of stay generated by 
selected groups of hospitals. 

For the first analysis, the patient origin-destination 
matrices for both the metropolitan/regional/rura|l 
aggregation and the six-area aggregation were used to 
calculate commitment indices using the method described by 
Griffith (1972) and Bay and Nestman (1980) (see Appendix 
A.5). These calculations permitted assessment of the degree 
to which selected groups of hospitals allocated their 
resources (separations) to the areas in which they were 
fecateds j Jande>tom,ai-lipothers areas-eanBy combining this 
information with that obtained from the district perspective 
analyses, it was possible to ascertain the demand placed on 
resident area and non-resident area hospitals as a 
consequence of patient’s travel patterns. 

In the second analysis, both separation and patient-day 
data were used to calculate the total number of separations 
(or days) generated by a particular group of hospitals as a 


percentage of the total number of separations (or days) 
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generated by all hospitals in the province. The information 
from these calculations indicated which hospitals were 
performing the majority of the surgical procedures studied, 
and also provided an opportunity to compare the percentage 
of separations to the percentage of days generated by _ the 
different hospital groups. 

In the following section the procedures’ used to 
under take the analysis of surgicalé “ULIMieathiomairate 


variation are described. 


3.3.3 Analysis of Surgical Utilization Rate Variation 

The community-based method outlined by Bay (1982), 
Griffith et al. (1981), and Shaughnessy (1982) provided the 
basic conceptual framework for deriving the rates which were 
used in the analysis of surgical rate variation; however, 
this aa heancn largely ignored one important practical 
aspect. Prior to calculating community-based utilization 
rates, it is necessary to divide a region (e.g., a province) 
into small areas such that the areas are as homogeneous” as 
possible with regard to the presence or absence of factors 
likely to influence surgical utilization. It is only in this 
manner that accurate comparisons can be made among areas. 
In many studies little attention has been paid to 
the relationship between surgical utilization rates and 
ci ssimirlar?t us tudyarianeas .coines thiisarstidys tour aitherent 
aggregations of the hospital districts were performed in 


order to demonstrate that surgical utilization rates were in 
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part dependent upon the geographic boundaries of the areas 
chosen for study. In aggregating the hospital districts four 
ways, deliberate attempts were made to create some 
aggregations in which areas were as similar as possible with 
respect to potential determinants of surgical utilization, 
and other aggregations in which the areas being analyzed 
were dissimilar. Thus, although exactly identical rates were 
not expected in the similar areas due to the stochastic 
nature of the demand for surgical service, Tt was 
anticipated that areas with similar determinant factors 
would have very similar utilization rates, while those areas 
with dissimilar characteristics would have more variable 
utilization rates. It was also expected that discretionary 
procedures wou Id demonstrate more variation than 
nondiscretionary procedures, since determinant factors were 
likely: to have much iess influence in life-threatening 
circumstances. 

Previously, researchers have tended to assume that the 
most important factors influencing surgical utilization rate 
variation were the number of hospital beds in an area and 
the availability of surgical manpower. While these factors 
may be influential, it must be remembered that hospital bed 
numbers cannot necessarily be equated with the number of 
surgical beds, and more importantly, as was evident 
following the literature review, there are many. societal, 
individual, and health service system determinants which may 


affect the rate of surgical utilization. The determinant 
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factors considered prior to the aggregation of the hospital 
districts are discussed below. 

Determinant Factors 

societal factors, such as the norms identified in the 
literature review, tended to be held constant across all 
areas ofiietheseiprowince. |ahorm example) s thenemajonntys of 
Albertans have hospital! and medica | insurance, and 
therefore, the effect of a financial barrier selectively 
limiting access to surgical service was considered 
inconsequential. Some hospitals do charge a registration fee 
to patients; however, the amount is minimal, and although 
the fee might pose a financial barrier to some clients, the 
effects of such barriers were assumed to be averaged out 
across all areas of the province. The influence of balance 
or extra-billing was not considered, since this phenomenon 
was not widespread during the course of the study period. 
Other norms concerning physician decision-making and _ the 
norms pertaining to the implicit rationing of services were 
also assumed to have exerted a constant influence throughout 
the province, and throughout the study period. 

Consideration of the impact that technology might have 
on surgical utilization rates was very important given the 
variation in technical sophistication of the province's 
hospitals. For example, Rutkow and Zuidema (1981) noted that 
fetal monitoring techniques provided medical personnel with 
increased Knowledge regarding the health of the fetus and 


provided the justification for therapeutic intervention in 
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cases where the health of the fetus was compromised. 
Similarly, specialist medical personnel, x-ray equipment, 
and laboratory testing provide sophisticated technological 
input for clinical diagnosis and decision-making in 
hospitals with such resources. 

In districts with large hospitals, the presence of 
advanced technological support may result in more’ surgery 
being per formed relative to districts with smaller 
hospitals, due to the ability of personnel to accurately 
diagnose disease and implement suitable treatment. 
Conversely, in smaller hospitals, one might expect’ the 
diagnosis error rate to be higher’ due to the degree of 
technological support available in such hospitals. The 
effecte ofipracehigher diagnosis.suerror theateoGiteit intfiact 
exists ba tonersurgical) (utjMiuzat jonagsismevenyaidhfficu ht to 
predict, and has not been studied in‘Alberta. Some surgical 
procedures cannot be performed in smaller hospitals due_ to 
equipment or personnel limitations, and in circumstances 
where a districts’ physicians have the option of employing 
non-surgical treatment techniques one might expect district 
residents to have lower surgical rates than those associated 
with residents living in districts which have’ larger 
hospitals. Alternatively, the referral practices of 
physicians may mean that patients living in districts with 
limited surgical resources are routinely referred to tlarger 


hospitals (insotheradistricts: 
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Determinant factors pertaining to the characteristics 
of individuals were very difficult to standardize across 
study areas. This difficulty arose due to the problems 
associated with identifying determinant factors and 
measuring their effects on surgical utilization. Demographic 
variables were standardized somewhat by performing age-sex 
adjustments to the data such that the service populations 
would be measured in comparable units. Standardization of 
residents’ socioeconomic and cultural characteristics was 
not attempted due to the lack of information available 
regarding these Tacrors* The Seay flow patterns 
identified in the previous analyses were used to delineate 
areas in which people either tended to stay, or leave, to 
receive surgical care. It was assumed that common. patient 
flow patterns in different areas were indicative of some 
common determinant factors in these areas. 

The health service system variables considered included 
the organization of the health care delivery system and the 
method of physician reimbursement. Individual hospital 
administrative structures and the orientation of health care 
programs do differ, and not all physicians are reimbursed 
under a fee-for-service mechanism. Additionally, patients’ 
travel times ahndaadistanceserto Sacucdresudacirl ifyorvaery 
considerably, and since distance to a care facility has been 
shown to be related to utilization, it was important to 
consider this variable. It was impossible to control all of 


these potential health service system determinants in the 
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geographic aggregations which involved many areas. However, 
in some of the aggregations (see Maps A and B in Figure 3) 
TE was reasonable to assume that, aithough precise 
identification of all health service system determinants was 
not possible, these determinants were likely well matched 
across the study areas. 

It was evident that, although many determinants were 
identified during the literature review, those of importance 
for an Alberta-based study pertained to technological, 
individual, and certain health service system factors. 
Age-sex standardization of the data was done; however, 
adjustment of the data with respect to other factors was not 
attempted. 

It was recognized that the rate of utilization for some 
surgical categories might be influenced more strongly by 
certain determinant factors than others (e.g., discretionary 
versus non-discretionary procedures). This was suggestive 
that different aggregations might be appropriate for 
different surgeries. The researcher did not explore this 
research strategy for two reasons. First, only six surgical 
categories were studied, and this number of categories was 
too small to be useful for deriving hypotheses regarding 
aggregations and types of surgery. Second, such an approach 
was thought impractical given the limited theoretical base 
concerning determinant effects on surgical utilization. 
Therefore, all six surgical categories were analyzed with 


respect to surgical utilization rate variation for each of 
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the four aggregations. 

The four maps in Figure 3 depict the four different 
ways that the province's hospital districts were aggregated. 
The areas in the four aggregations could be criticized for 
their lack of total provincial coverage (e.g., Map A), or 
for their lack of discrimination among small areas’ since 
such large areas were used (e.g., Map B). However, after 
considerable analysis of potential determinant factors, the 
aggregations represented in Maps A and 6B were the only two 
ways that the researcher could aggregate the hospital 
districts such that a homogeneity of determinant factors 
could be assumed. In the following section, the rationale 
used for the construction of the four aggregations is 
presented. 

Map A: Edmonton and Calgary 

Initially, Edmonton and Calgary, the two large 
metropolitan areas in the province, were compared. In order 
to form very similar areas for analysis it was necessary to 
aggregate districts 83, 84, 98, and 106 which surround the 
Guby cofcedmontonteinsworderyto tfonmragiand. ‘areatisimidar:) ito 
district 93 in which Calgary is located (see Appendix A.4 
for a map and the names of the hospital districts). These 
two areas were considered to have very similar surgical 
utilization determinant factors present. 

Information obtained from the patient 
origin-destination analyses demonstrated that in every year 


of the study (1971 to 1978) at least 93% of all residents in 
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these two areas’ stayed within their resident district for 
surgery; therefore, patient flow patterns were considered to 
be very similar. Additionally, the public transportation 
system is well developed in both areas, and residents were 
assumed to have similar access to care. As mentioned 
previously, financial barriers were not thought to be of 
consequence due to the coverage of the majority of 
provincial residents by hospital and medical insurance. 

Health service organization determinants and 
technological determinants were judged to be similar in both 
areas, since large hospitals, teaching hospitals, and large 
numbers of surgical specialists were common to both areas. 
Additionally, only these two areas of the province have 
hospitals which have more than 300 beds. Given’ these 
similarities,” it was expected that the surgical utilization 
rates for all six surgical categories would be very similar: 
in both the Edmonton and Calgary areas. 

Map B: North and South Regions 

This aggregation of the hospital districts was also 
designed to create two very similar areas. The dividing line 
between the two regions was determined by analyzing the flow 
patterns of residents who lived in the districts located 
between the Edmonton and Calgary areas identified in Map A. 
A boundary line was drawn such that people living north of 
the line tended to remain in_ their district or go toa 
northern district to receive surgical care, while’ those 


living south of the boundary line sought surgical care in 
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southern districts. Both the north and south areas do 
contain a mix of rural and urban populations, and_ travel 
time to surgical services was judged to be similarly 
variable for residents in the two areas. 

This division resulted in two regional referral 
centers, as well as one major referral center being located 
in each area. Although the northern region had approximately 
20% more hospitals, and 35% more hospital beds from 1971 to 
1978, the northern service population was consistently about 
28% larger than the southern service population during’ the 
same time period. Thus, the health service system and 
technological determinants were assumed to be similar in the 
two areas. Due to the presence of similar determinant 
factors in both areas, similar utilization rates for all six 
surgical categories were anticipated. 

Map C: Metropolitan, Regional, and Rural Areas 

Construction of the metropolitan, regional, and rural 
areas was based on information obtained from the patient 
origin-destination flow studies (see section 4.3). The 
metropolitan area was formed by aggregating the Edmonton and 
Calgary areas in Map A. Residents in these areas generally 
remained within their resident district for surgical care. 
The districts in which the cities of Red Deer, Lethbridge, 
Medicine Hat, and Grande Prairie are located were collapsed 
to form the regional area which represented an aggregation 
of the secondary referral centres previously identified. 


Regional area residents also tended to remain in their 
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resident area for surgical care although the percentage 
doug BSOe8 wasMenoe. dswchicghe das that associated with 
metropolitan area residents. The remainder of the hospital 
districts not included in either the metropolitan or 
regional aggregations were aggregated and designated as 
rural. Residents living in rural districts were most likely 
to leave their resident district to receive surgical care. 

Determinant factors concerning patient Belen patterns, 
thiet@urbanarand frurakurchanactenmrst icsweof otherpopu tations: 
surgical resource availability, and patients’ care-seeking 
patterns were assumed to be quite different among the three 
areas. Therefore, it was expected that surgical utilization 
rate variation would be found among the areas in this 
aggregation. Since many of the rural residents who leave 
their resident district are referred to the metropolitan 
centers for surgery (more than 50% receive care outside 
their resident district for some surgical procedures), it 
was anticipated that metropolitan and rural rates might be 
quite similar since the surgeons performing the procedures, 
although located in metropolitan areas, would actually be 
serving both metropolitan and rural residents. 

Map D: Calgary, Edmonton, Grande Prairie, Lethbridge, 
Medicine Hat, and Red Deer Areas 

The areas in Map D represent a breakdown of the = north 
and south areas in Map B; the combined areas of Edmonton, 
Red Deer, and Grande Prairie in Map D are similar to the 


North area in Map B, and the combined areas of Calgary, 
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Lethbridge, and Medicine Hat in Map D are analogous to the 
South area in Map B. Thus, Map D facilitated an analysis of 
the rates associated with regions within the north and south 
areas of Map B, and the areas in Map D were also similar’ to 
those used in a previous study by Paine and Wilson (1975). 
Although each of the six areas did have either a secondary 
or tertiary referral center located within its boundaries, 
and the vast majority of residents stayed within their 
resident area for surgical care, many other determinant 
factors were quite dissimilar among the areas. For’ example, 
travel time and distance to a health care facility, 
concentration of urban and rural populations, and = surgical 
resource availability were different among the six areas. It 
was anticipated that for discretionary surgical procedures 
this aggregation would be associated with more surgical 
utilization rate variation than the aggregations represented 
in Maps A and 8B, due to the lack of similarity among the 
areas. 

Surgical Utilization Rate Variation Analysis 

The methodology used in this’ series. of analyses 
involved calculating community-based per capita surgical 
utilization rates for the six surgical categories for each 
of the areas in the four aggregations, for the eight-year 
time period from 1971 to 1978. The descriptive analysis of 
the computed rates was undertaken from two perspectives. 
First, the area rates were compared, identification of areas 


with particularly high or low utilization rates was made, 
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and potential explanations for observed variations were 
proposed. The influence of selected determinant factors was 
discussed; however, it was not possible to evaluate their 
relative influence. It was recognized that no judgement 
could be made regarding the necessity of surgery in these 
areas, or the likelihood of over or under utilization of 
surgical services, since surgical utilization rate standards 
are not available to specify appropriate levels of 
utilization, and since different effective methods of 
medical practice can be employed for particular disease 
states. 

The second set of analyses incorporated the use of 
multiple regression techniques which permitted assessment of 
the relationship between surgical utilization rates (the 
dependent variable) and the different areas of patient 
origin (the independent variables). Thus, the relative 
impor tance of different patient origins and _= surgical 
utilization rate variation could be _ investigated. The 
multiple regression model and its application to this study 
are briefly described below. 

Multiple Regression Mode] 

A multiple regression model was chosen for the 
descriptive analysis because it facilitated examination of 
the simultaneous impact that a combination of independent 
variables (patient residence and time) had on a dependent 
Vapiables wWithes water fofa. surgicadat uti lizationd. thhromas the 


literature review, it was apparent that a number of factors 
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hrnetyarint tdenced | surgical ‘utilization #tiin tthits andilysis 
only the influence of the aforementioned independent 
Variables was investigated as accurate information 
concerning the number of surgical beds in an area, or 
surgical resource availability was not available. 

Through the use of a step-wise regression model the 
independent variables which described patient residence were 
added to the regression equations in the order of _ their 
contribution to the coefficient of multiple determination 
(R-square) after the time variables had been forced to enter 
wirorallysaqeNs' *such) Sithe ‘earelative © contribut fon tof Peéach 
independent variable (which represented a particular’ area) 
to the explanation of variation in the dependent variable 
was determined after the variation in district rates’ that 
had occurred as a function of the passage of time had been 
removed. It was necessary to do aeseries of regression 
analyses because simultaneous assessment of the relative 
impact of the various patient residences represented in’ the 
four aggregations would have introduced the problem of 
multi-collinearity and prevented accurate interpretation of 
the regression results. Initially, four regression analyses 
were done which incorporated variables that decribed the 
areas in the four aggregations (Maps A, B, C, and D). In the 
fiibthssegress ton vandl ysis accompostteton the shin luenceatof 
the areas in all four aggregations was assessed by creating 
variables which described the location of the two major 


referral centers (Edmonton and Calgary districts), the four 
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secondary referral centers (Red Deer, Lethbridge, Medicine 
Hat, and Grande Prairie districtsis and the areas 
surrounding these referral centers. As such, the influence 
of living within a district whose hospitals served as a 
referral center, and living adjacent to a district which had 
a referral center, could be compared with respect to the 
amount of variation explained in the dependent variable 
(sUpgical UUllization rates) « 

In order to compensate for the bias that would have 
been introduced had different sized districts been compared 
without regard for dissimilar population size, and to remove 
the problems of non-additivity associated with ratio data, 
it was necessary to weight each of the cases (one for each 
district) byGthesdvstriet’s tproportion’ of the provincial 
population. Without the application of case-weights (Nie et 
al., 1975), the utilization experience of populous districts 
(such as Edmonton and Calgary) and that of less populous 
districts (e.g., Olds, Hanna) would have been analyzed as 
though both had contributed equally to the utilization data 
(simple averaging). Such a computation would have rendered 
the regression results meaningless, since the impact of the 
two most populated areas in the province (which generate the 
greatest amount of utilization data) would become almost 
inconsequential when compared to one hundred smaller areas. 

The dependent variable for all of the regression 
analyses consisted of the surgical utilization rates for 


each of the six surgical categories studied. The independent 
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used in the five regression analyses are listed 


Calgary residence (dummy variable, 1 or 0) 
Edmonton residence (dummy variable, i or 0) 
Time (year - 1976) 

Time-squared (non-linear transformation of the 
time variable) 


North area residence (dummy variable, 1 or 0) 
Time (year - 1976) 

Time-squared (non-linear transformation of the 
time variable) 


Metropolitan area residence 

(dummy variable, 1 or 0) 

Regional area residence 

(dummy variable, 1 or 0) 

Time (year - 1976) 

Time-squared (non-linear transformation of the 
time variable) 


Calgary area residence (dummy variable, 1 or 0) 
Grande Prairie area residence 

(dummy variable, 1 or 0) 

Lethbridge area residence 

(dummy variable, 1 or 0) 

Medicine Hat area residence 

(dummy variable, 1 or 0) 

Red Deer area residence 

(dummy variable, 1 or Q) 

Time (year - 1976) 

Time-squared (non-linear transformation of the 
time variable) 


Composite Analysis: 


1) 


Calgary district residence 
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(dummy variable, 1 or 0) 
2) Red Deer district residence 
(dummy variable, 1 or 0) 
3) Medicine Hat district residence 
(dummy variable, 1 or 0) 
4) Grande Prairie district residence 
(dummy variable, 1 or 0) 
5) Lethbridge district residence 
(dummy variable, 1 or 0) 
6) Edmonton area residence - not including metro 
Edmonton districts (dummy variable, 1 or 0) 
7) Calgary area residence - not including 
Calgary district (dummy variable, 1 or 0) 
8) Red Deer area residence - not including 
Red Deer district (dummy variable, 1 or 0) 
9) Grande Prairie area residence - not including 
Grande Prairie district (dummy variable, 
te Oniu0s) 
10) Medicine Hat area residence - not including 
Medicine Hat district (dummy variable, 1 or 0) 
11) Lethbridge area residence - not including 
Lethbridge district (dummy variable, 1 or 0) 
12) Time (year -1976) 
13) Time-squared (non-linear transformation of 
time variable) 


The independent variables which described patient 
residence were all coded as dummy variables. That is, for 
the areas considered in each of the five regression analyses 
a score of either 1 or 0 was assigned to each case 
(district) based on whether or not the case (district) was a 
component of the particular area. It was necessary to omit 
assigning a dummy variable to one of the areas in each 
aggregation, since the inclusion of a dummy variable for all 
the areas in a particular aggregation would have resulted in 
linear dependency and consequently multi-collinearity. This 
situation occurs because the dummy variable which was 
assigned to the last area is completely determined by _ the 
previously specified dummies. The influence of the excluded 


area is reflected in the intercept value, which is termed 
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the reference category (Nie et al., 1975). In this study the 
reference categories were: 1) Map A, the province exclusive 
of the Edmonton and Calgary areas, 2) Map B, the South area, 
3) Map C, the Rural area, 4) Map D, the Edmonton area, and 
5) Composite, the metro Edmonton districts (Edmonton city 
and surrounding areas). 

The independent variables representing time were coded 
so that a zero would be recorded for the year 1976. As such, 
1976 formed a base year to which the other years could be 


compared. 


3.4 Summary 

The methodology used to investigate the problem of 
surgical utilization rate variation among similar areas was 
presented in three sections. First, theoretical concepts 
evident from the literature review were used to formulate a 
suitable research strategy. Second, the sources of data 
necessary for the study were identified and discussed with 
regard to the data manipulations that were essential in 
order to assure valid and reliable measurement of surgical 
utilization rates. In the final section three data analysis 
strategies concerning: 1) assessment of provincial acute 
care and surgical utilization, 2) delineation of patient 
origin-destination travel patterns, and 3) examination of 


surgical utilization rate variation were discussed. 
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The careful development of a research strategy and 
selection of appropriate data and data analysis strategies 
were relevant to meeting the first objective of this” study. 
The results of the analyses, which are presented in the 
following chapter, provide information pertinent to’ the 


second objective of the study. 
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CHAPTER IV 


PRESENTATION AND DISCUSSION OF RESULTS 

The presentation and discussion of the study results 
parallels the sequence of analysis strategies outlined in 
Chapter III. As such, the three major components of this 
chapter include: 1) a description of provincial acute care 
and surgical utilization trends, 2) the delineation of 
patient origin-destination flow patterns, and 2) an 
examination of surgical utilization rate variation among 
areas of the province. To enable the assessment of surgical 
utilization within the general context of health care 
utilization, a brief synopsis regarding the Alberta health 
care system has been presented prior to the presentation of 


the results. 


4.1 Alberta Health Care System - Selected Aspects 

im this ssection discussion (pertaining to hospitals: 
hospital districts, surgical manpower resources, service 
populations, and relevant utilization statistics provides a 
system perspective and an orientation to certain factors 
which could potentially influence surgical utilization. 

In January of 1978 the Department of Hospitals and 
Medical Care was formed and assumed financial and 
administrative responsibility for the province’s hospitals; 
activities which from 1971 to December of 1977 had been 
undertaken by the Alberta Hospital Services Commission. This 


transfer of responsibilities did not appreciably change the 
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operation of Alberta hospitals during 1978, and _ therefore, 
did not impact as a confounding variable in this study. 
Presently, the province is divided into 102 mutually 
exclusive and exhaustive hospital districts. Typically, 
there is only one hospital in each district; however, three 
districts do not have a hospital, and ten districts have 
more than one hospital. The size and shape of these 
districts is extremely varied, and therefore, patients’ 
travel times and distances to their district general 
hospital (or hospitals) vary considerably. Since travel time 
to a care facility has been shown to be related to surgical 
utilization, it was expected that for discretionary surgical 
procedures, surgical utilization rates might demonstrate an 
inverse relationship to the time travelied to receive care. 
The number of hospitals in Alberta and their respective 
bed complements have changed very little from 1971 to 1978. 
In 1971 there were 118 general hospitals, and the number of 
hospital beds was estimated to be 11,095. By 1978 there were 
120 hospitals and the number of beds had increased 
marginally to 1193900 It had been anticipated that 
population growth and pressure resulting from technological 
change would have resulted in the construction of more 
facilities and an increased number of hospital beds. 
Throughout the period of study, approximately 60% of the 
province’s hospitals had fewer than 50 beds, and these’ same 
hospitals accounted for about 17% of all hospital beds in 


the province. The large metropolitan centers of Edmonton and 
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Calgary consistently had at least 50% of all hospital beds 
in the province (Alberta Hospital Services Commission, 
197121977: GA lberntasHospitalscand iMedtcadtGare ret 980ded From 
1971 to 1978 the number of beds in the province’s hospitals 
ranged from a minimum of 7 to a maximum of 1270. 

The total mumber of medical practitioners in the 
province increased about 26% from 1973 to 1981. Surgical 
specialists increased in number from 430 in 1973 to 472 in 
1978; figures were not available for 1971 and 1972 (Alberta 
Health Care Insurance Commission, 1973-1978; Alberta 
Hospitals and Medical Care, 1979-1981). During the same time 
period approximately 75% of all medical practitioners and 
about 88% of all surgical specialists were located in the 
vicinity of Edmonton and Calgary (see Appendix B.1). 

From 1971 to 1978; the province’s population grew’ from 
an estimated 1,629,005 to 1,934,490, an increase of 19%. The 
service population of the 102 districts were extremely 
varied and skewed. It is estimated that the range between 
the minimum and maximum service population values increased 
fromes450}055i%to 504,803*and that tapproximatelye5s3stof tthe 
province’s service population were resident within’ the 
Edmonton and Calgary districts during the time period from 
1971 to 1978. Examination of the relationship between 
service population figures and census population figures for 
each district demonstrated that over the eight-year time 
span of the study, the number of districts having a service 


population within plus or minus ten percent of the census 
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population declined from 61 to 48. Therefore, it was 
apparent that substantial age-sex differences existed among 
the district populations, and this finding reinforced the 
importance of performing age-sex adjustments to population 
figures used in utilization rate calculations. 

An indepth discussion of Albertan and Canadian hospital 
utilization trends was not attempted since the intent’ in 
this section was only to provide background information in 
order to convey aé_=e general perspective. Rather, two 
comparative analyses of utilization were prepared. Table 1 
illustrates Alberta’s position relative to the other 
Canadian provinces with respect to four selected indicators 
for the years 1976 and 1981, and in Table 2 a comparison of 
acute care utilization and surgical utilization with respect 
to four age groups, for the years 1971 and 1978 has’ been 
presented. 

Examination of the statistics in Table 1 indicated that 
from 1976 to 1981 the number of beds per 1000 persons had 
declined in seven of the ten provinces. Alberta ranked third 
highest in 1976 and sixth in 1981 with respect to this 
indicator, and exceeded the national index in both = years. 
The number of separations per 1000 persons declined in most 
provinces; however, increases were noted in Quebec and Nova 
Scotia. A general decline in the number of patient days per 
1000 persons was noted in-= seven provinces, al though 
nationally, this indicator remained almost unchanged from 


1976 to 1981. Alberta had the third highest number of 
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separations per 1000 persons in 1976 and 1981, but was 
ranked sixth and eighth respectively with regard to the 
number of patient days per 1000 persons. 

The ALOS decreased in the three prairie provinces 
(Alberta, Manitoba, and Saskatchewan) and in Prince Edward 
Island and New Brunswick, but showed marked increases in the 
other five provinces. Despite Alberta’s relatively high 
number of separations (third highest), the province’s ALOS 
was second lowest in both 1976 and 1981. The AHUC (1981, op. 
18) noted this phenomenon in their examination of 1979 data 
and commented that this indicated: 

that either an efficient, rapid processing of 
patients once admitted occurred, or that Albertans 
may be admitted more frequently for therapeutic and 


diagnostic procedures, or that inappropriate 
admissions to hospital were being made. 


To determine the relative importance of these suppositions 
further investigation would be required. 

The statistics in Table 2 have been arranged to 
illustrate the utilization trends associated with four age 
groups (under 15, 15-44, 45-64, and 65+) for both acute care 
separations and surgical separations with respect to three 
indicators. 

From 1971 to 1978 the number of acute care separations 
remained relatively static in the 15-44 and 45-64 age 
Groups; a 22% decrease was noted in the under 15 age group, 


while the 65+ age group exhibited a 22% increase. 
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Alternatively, the number of surgical separations increased 
in all but the under 15 age group, and therefore, the 
percentage of total separations involving surgery also 
tended to increase. The number’ of days of hospital stay 
associated with acute care utilization generally declined 
while the number of days stay associated with surgical 
separations generally increased. The ALOS declined for both 
acute care and surgical separations in all age groups during 
the time period from 1971 to 1978. 

The number of separations was consistently highest in 
the 15-44 age group regardless of the nature of the 
separation or the year studied because of the large 
proportion of persons in this age category. The 65+ group 
had the greatest number of acute care days of hospital stay 
which likely reflects the extended stay associated with the 
multiple morbidity and chronic disease common in older 
people. The 15-44 age group had the greatest number of days 
of hospital stay associated with surgical separations. The 
percentage of total separations which involved surgery was 
also greatest in the 15-44 age group and is probably 
indicative of the frequent gynecological and obstetrical 
procedures performed on females in this age group. The rate 
of acute care separations per 100,000 persons and days of 
stay per 100,000 persons was consistently highest in the 65+ 
age group. As expected, the ALOS increased consistently with 


advancing age for both acute care and surgical separations. 
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In summary, it is evident that, in comparison to the 
other Canadian provinces, Alberta tends to have an average 
number of beds and a relatively high number of separations 
per 1000 persons, and a fairly low ALOS and low number of 
patient days per 1000 persons. From a national perspective 
it was shown that from 1971 to 1978 the number of 
separations attributable to acute care utilization had 
remained quite static, while the number of surgical 
separations had increased. With respect to the four age 
groups examined, the greatest number of acute care days of 
Baepital stay was generated by the 65+ age group, while the 
15-44 age group used the greatest number of surgical days of 
hospital stay. The 65+ group also had the highest rate of 
acute care separations and days of hospital stay. The ALOS 
for all age groups declined from 1971 to 1978 for both acute 
care and surgical separations, and was found to increase 
with advancing age. 

In the following section acute care and = surgical 


utilization data are analyzed from a provincial perspective. 


4.2 Surgical Utilization - Provincial Perspective 

Using a provincial perspective, comparison among total 
acute care utilization statistics, aggregate utilization 
associated with all six surgical» categories, and the 
Sista ad On associated with each of the six surgical 


categories indicated a number of interesting trends’ which 
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are reviewed below. 


4.2.1 Acute Care Utilization 

The number of separations attributable to acute care 
hospital utilization increased by 7% from 1971 to 1978; the 
rate of separation per 1000 persons declined during the same 
period (227 per 1000 to 205 per 1000). The number of days of 
hospital stay associated with the increased number of 
separations remained relatively stable over the eight years, 
while the rate of days of hospital stay declined (1942 per 
1000 to 1630 per 1000). Obviously, the increasing number of 
persons in the population offset the increased number of 
separations, and thus, the rate of separations and the rate 
of days stay per 1000 persons declined. The effect of the 
province’s stable bed supply was reflected by the marginal 
change in the number of cases and days of hospital stay over 
the duration of the study period. The aforementioned Alberta 
trends parallel those observed nationally with the exception 
of the number of separations and days of hospital stay. The 
data from this study did not yield results identical to the 
Statistics Canada data reported in Table 2 due to _ the 
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44272 Surgical UtIfization 
An examination of surgical] service utilization 
generated by all patients undergoing surgery in any one of 


the six surgical categories (i.e., the utilization reflects 
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the sum of all six categories) demonstrated that the number 
and rate of both separations, and days of hospital stay 
declined during the period from 1971 to 1978. When this 
surgical service utilization was computed as a percentage of 
total acute care utilization with respect to the number of 
separations as well as days of hospital stay, both 
percentages were found to have steadily declined during the 
study period. During the peak year (1971) surgical 
separations (total for all six categories) accounted for 
8.6% of all acute care separations; by 1978 this percentage 
decreased to 7.0%. The utilization trends associated with 
the six surgical categories studied were not representative 
of all surgical utilization in Alberta as an increase in the 
number of separations, and days of hospital stay, was 
associated with the aggregate sum of all surgical 
utilization: frome«197tfesto »1978«-Additionally, ins the same- 
time period the percentage of acute care separations 
involving surgical treatment increased from 56% to 62%. 
Examination of the individual surgical categories 
indicated that during the study period four of _ the 
categories (appendectomy, hysterectomy, cholecystectomy, and 
tonsillectomy and adenoidectomy) had accounted for a 
decreasing percentage of total acute care hospital days of 
stay. Alternatively, expression of Caesarean section days of 
hospital stay as a percentage of total acute care hospital 
days of stay revealed a progressively increasing percentage 


from .57% to 1.18%, while for prostatectomy the percentage 
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remained almost unchanged (see Appendix B.2). 

From 1971 to 1978 the number and rate of separations 
per 1000 persons steadily declined for four of the six 
surgical categories: appendectomy, hysterectomy, 
cholecystectomy, and tonsillectomy and adenoidectomy (see 
Table 3). This’ trend is consistent with the findings of 
researchers in Cdnada and the U.S. with respect to 
appendectomy, and tonsillectomy and adenoidectomy; however, 
increasing rates have been associated with hysterectomy = and 
cholecystectomy in the early 1970's. Rutkow and Zuidema’s 
study (1981) of American surgical rates indicated that both 
the cholecystectomy and hysterectomy rates increased from 
1966 to 1974, but declined from 1974 to 1978. In the time 
period studied (1971 to 1978) the number and rate of 
Caesarean section separations doubled, and the rate of 
prostatectomy separations remained relatively stable (see 


Appendix B.3). 


Utilization by Age/Sex Group 

The percentage distribution of the number of 
separations and days of hospital stay by age-sex group for 
the combined eight years of the study is shown in Table 4. 
The percentages pertaining to separations reflect the 
fol lowing trends: appendectomy, and tonsillectomy = and 
adenoidectomy are predominently performed on persons. less 


than 44 years of age; Caesarean section and hysterectomy 
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occur most frequent ly ine they 15-448 sage “groups Athe 
prostatectomy procedure occurs most often in those aged 65 
years or more; and cholecystectomy shows aé_e typical 
concentration in the 15 to 64 year old age bracket, with 
females accounting for 713% of all cholecystectomy 
separations. In comparison, males and females in the 0-14 
and 15-44 age groups accounted for 68% of all acute care 
separations, while 16% of all acute care separations were 
attributable to persons over age 65. 

Typically, the percentage of total separations and the 
percentage of total days stay within each surgical category 
were quite similar; the greatest difference was observed in 
the 65-74 and 75+ age groups. Examination of the days of 
hospital stay associated with all acute care separations 
demonstrated that those less than 45 years of age used 50% 
of all days, while the 65+ age group (which constitutes 
approximately 8% of Alberta’s population) used 29% of all 
days. The 29% figure and the previously noted discrepancy 
between the percentage of total separations and total days 
stay associated with the 65+ age group are indicative of the 
increased length of hospital stay sometimes experienced by 


older persons. 


Average Length of Stay 
Comparison of the ALOS for the six surgical categories 


and acute care utilization demonstrated that, as observed 
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nationally, the 65+ age group typically had the longest ALOS 
(see Table 5). The difference in ALOS between males and 
females was greatest for cholecystectomy, with males of all 
ages staying approximately 3.1 days longer than females. 
Males generally had the longest ALOS when either acute care 
or relevant surgical separations were examined. 

With regard to length of hospital stay, the highest 
rate of days of hospital stay per 1000 persons was 
associated with cholecystectomy, while the lowest rates were 
associated with Caesarean section and tonsillectomy and 
adenoidectomy. For all but one of the categories (Caesarean 
section) the rate of days of hospital stay declined from 
1971 to 1978 (see Appendix B.4). 

This brief provincial analysis demonstrated selected 
aspects of utilization associated with the six surgical 
categories studied. In the following section, the results of 


the patient origin-destination studies are described. 


4.3 Patient Origin-Destination Studies 

In this section the results of the patient 
origin-destination analyses are presented From the 
perspective of the district (the patient’s origin), and the 


hospital (the patient's destination). 
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4.3.1 District Perspective - Relevance Indices 

As outlined in Chapter III the analyses conducted using 
the district perspective included a brief preliminary 
analysis and three specific analyses of the eight years of 
patient origin-destination data. The results’ of these 
analyses are described below. 

Preliminary Analysis 

Cursory examination of the 48 patient 
origin-destination matrices which included all of the 
province’s hospitals and hospital districts indicated that 
people who travelled outside their resident district for 
surgery typically went to an adjacent district (whose 
hospital size was not necessarily larger than their resident 
district's hospital size), or to the closest larger center. 
As expected, the two major referral centers appeared to be 
located in Edmonton and Calgary. Secondary referral centers 
appeared to be located in Red Deer, Lethbridge, Medicine Hat 
and, to a lesser degree, Grande Prairie. 

Hospital Size and Patient Iravel Patterns 

Examination of the four district groups (outlined in 
Chapter III) revealed that as the size of the hospital, as 
measured by the number of rated beds in the district, 
increased, the percentage of district residents staying 
within the district for surgery also increased (see Table 
6); In ‘districts with, a hospitaljof 300 or more®* beds, the 
percentage of residents staying within the district for 


surgical care was 93% or more for all the years of the 
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study for all six surgical categories. Hospitals with 300 
or more beds typically have more technological support than 
smaller hospitals, and are also located in large urban 
centers; this is likely the reason that patients living in 
districts which have a large hospital(s) do not often travel 
outside the district to receive surgical care. 

Residents who lived in districts which had _ hospita!s 
with 49 or fewer beds tended “to travel outside 
their resident district for surgery more frequently’ than 
residents who lived in districts which had a hospital with a 
greater number of beds. This finding was expected as many of 
the smaller hospitals have neither adequate facilities nor 
suitably trained medical personnel to perform complicated 
surgeries. The only exception to this trend occurred with 
appendectomy, and tonsillectomy and adenoidectomy; at least 
half of all residents stayed within their resident district 
for these surgeries. Speculation regarding the reason for 
this phenomenon is’ tentative in the absence of indepth 
study. Tonsillectomy and adenoidectomy are often performed 
by general practitioners as well as surgeons, and these 
procedures are technically less difficult than some other 
surgeries; therefore, smaller hospitals could likely 
accommodate these procedures. With regard to appendectomy, 
the urgency of the case may prohibit patient travel toa 
larger center. 

Over the duration of the study period, the percentage 


of people staying within their resident district for surgery 
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changed minimally in districts having 100 or more beds. 
However, the two district groups with fewer than 100 beds 
were generally found to have progressively fewer residents 
staying within the district for surgery during the time 
period from 1971 to 1978. The reasons for this decrease are 
not Known; the trend may reflect the increased 
mobility of district residents, as well as the difficulty of 
attracting surgeons and other medical personnel to the rural 
areas where most small hospitals are located. 

In summary, it was shown that a patient’s tendency to 
remain in their resident district for surgical care was 
related to the size of the hospital(s) located in the 
resident district. As expected, as the size of the 
hospital(s) increased, the percentage of residents staying 
within the district for surgery also increased. 

Patient Iravel Patterns 

The previous analyses demonstrated that many patients 
left their resident districts to receive surgical care; the 
objective of this analysis was to quantify the number of 
persons typically leaving specific areas and to delineate 
their usual destinations. The inter-district travel patterns 
of patients resident within particular areas were not 
examined as the intent was only to examine travel patterns 
for general areas. The relevance indices calculated for the 
metropolitan/regional/rural aggregation (see Table 7) and 
the six-area aggregation (see Appendix B.5), showed that in 


both 1971 and 1978 the vast majority of patients received 
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surgical care at a hospital located within their resident 
area. This finding was anticipated given past evidence which 
indicated the importance of distance minimization for 
patients seeking medical care. 

Examination of the relevance indices in Table 7 
indicated that the tendency to leave one’s resident area for 
surgical care was greatest for rural residents and least for 
metropolitan residents. The sufficiency of medical resources 
in the metropolitan and regional areas probably minimized 
the need for travel. With the exception of prostatectomy, 
regional area residents who left their resident area _ for 
surgery travelled with similar frequency to both rural and 
metropolitan area hospitals. 

Residents in rural areas tended to remain within their 
resident area tor appendectomy, tonsillectomy, and 
adenoidectomy procedures. With respect to the prostatectomy 
procedure, approximately 76% of all rural residents had this 
procedure in metropolitan area hospitals; fewer than 93% were 
performed in rural area hospitals. Examination of all six 
surgical categories as an aggregated total showed that 
approximately 75% of the rural residents who left their 
resident area obtained surgical care at metropolitan area 
hospitals. Additionally, over the time period from 1971 to 
1978 it was apparent that for all six surgical categories a 
decreasing percentage of rural residents were obtaining 
surgical care at rural hospitals (i.e., the relevance 


indices of the rural area to the hospitals located in_ the 
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same area were decreasing). One might have expected that 
rural residents who left the rural area for surgical care 
would have utilized the services of hospitals located in 
regional and metropolitan areas with similar frequency. The 
observed travel patterns which indicate rural residents’ 
predominant use of metropolitan area hospitals may be a 
reflection of physician referral patterns, available 
hospital beds, and the major travel routes in the province 
which tend to facilitate travel to metropolitan area 
hospitals. 

Examination of the relevance indices for the six areas 
(see Appendix B.5) indicated that, with the exception of 
prostatectomy, approximately 90% of the residents in all 
areas obtained surgical care at hospitals located within 
their resident area. This finding was expected as a previous 
study by Paine and Wilson. (1975) had shown similar 
acute-care utilization patterns. Cautious interpretation of 
the relevance indices for the Grande Prairie and Medicine 
Hat areas is warranted since the total number of separations 
attributable to residents in each of these areas is quite 
small. Even a few people leaving one of these areas may 
account for a large percentage of the total separations, and 
be reflected as a fairly high relevance index of the area to 
hospitals not located in the same area. 

In summary, it is apparent that during the time period 
from 1971 to 1978, with the exception of prostatectomy, the 


majority of patients had surgery at hospitals located within 
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their resident area. The other major trend noted was. that 
from 1971 to 1978 fewer rural residents tended to obtain 
surgical care in rural hospital facilities. 

Average Length of Hospital Stay 

The relevance indices’ in the previous analyses 
permitted examination of patient travel patterns. In this 
analysis patient-day data and separation data were used to 
compare the ALOS among areas in the each of the 
aggregations. Similar to the previous analysis, 
inter-district comparisons of ALOS were not performed. 

The most obvious trend evident was that for patients 
who remained in, and travelled out of the metropolitan, 
regional, and rural areas the ALOS declined from 1971 to 
1978 (see Appendix B.6). The ALOS for patients remaining in, 
and leaving their resident area differed according to the 
type of surgery; with the exception of prostatectomy, and 
tonsillectomy and adenoidectomy, the ALOS of rural. area 
residents who left their resident area was longer, while the 
ALOS of metropolitan and regional area residents who left 
Eheir  resadento varears wasseshorternethane Torevpataentsi whe 
remained within their respective resident area for surgery. 
Although specific reasons for this pattern of ALOS were not 
Known, the difference may reflect the referral of the more 
difficult cases which require care for longer periods of 
time from the rural areas to metropolitan and regional area 
hospitals, and the likelihood of metropolitan and regional 
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especially if the surgery is expected to be difficult. 

The ALQS for patients remaining within each of the six 
areas (six-area aggregation) typically declined from 1971 to 
1978 (see Appendix B.7). The ALOS for patients who travelled 
out of their resident area was not calculated because _ the 
number of patients in this category was so small that a few 
atypical cases would have severely biased the calculations. 
In both 1971) and 1978 the -ALOS for Grande: Prairie residents 
was generally the lowest of the six areas; no particular 
area was consistently high. 

In the following section, the analyses done using a 


hospital perspective are presented. ~ 


4.3.2 Hospital Perspective - Commitment Indices 

Analysis of the commitment indices for the hospitals in 
all areas indicated inate wicLh the exception of 
prostatectomy, hospitals committed over 80% of their 
surgical separations to patients resident in the area in 
which the hospitals were located (see Table 8 and Appendix 
B.8). This finding was expected since the relevance indices 
for the areas in the two aggregations had shown that 
patients tended to remain within their resident areas for 
surgical care. 

Commitment indices for hospitals in the metropolitan 
and regional areas showed that from i971 to 1978 these 
hospitals committed an increasing percentage of their total 


surgical separations to rural area residents, and that with 
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regard to prostatectomy, approximately one-third of their 
separation commitment went to rural area residents. This 
finding reflects the degree to which a limited number of 
hospitals were serving patients from many rural communities 
in the province. 

Examination of the commitment indices in Appendix B.8 
indicated that, with the exception of prostatectomy, the 
hospitals in all six areas committed approximately 90% of 
their surgical separations to patients located in the same 
area as the hospitals. The aforementioned patterns of 
resource Orne likely reflect physician referral 
patterns, hospital size and the technical expertise 
available in different hospitals, the major travel routes in 
the province, and factors unique to individual patients. 

Location of Surgery 

To determine the predominant locations where patients 
had undergone surgery, the percentage of total surgical 
separations and days of stay generated by hospitals in the 
areas of the two aggregations were studied. In the 
metropolitan/regional/rural aggregation it was evident that 
the majority of both surgical separations and days of 
hospita| stay were attributable to metropolitan area 
hospitals, with rural area hospitals responsible for the 
second largest percentage of utilization (see Appendix B.9). 
This finding was anticipated given the distribution of 
hospital beds and surgical manpower in the province. During 


the time period from 1971 to 1978 the percentage of total 
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separations and days stay attributable to hospitals in the 
three areas increased marginally for metropolitan area 
hospitals, decreased somewhat for rural area hospitals, and 
remained relatively static for regional area hospitals. 

Hospitals in the Calgary and Edmonton areas of _ the 
Six-area aggregation were by far the most heavily utilized 
(see Appendix B.10). Examination of the utilization trends 
over time showed that in all six areas, both the percentage 
of separations and days of stay for hospitals in each of the 
SiX areas had changed minimally. This’ finding, and the 
minimal changes observed among area hospitals in the other 
aggregation may reflect the relatively stable supply of both 
surgeons and hospital beds in the province. The majority of 
separations and days of hospital stay were generated by 
hospitals in the cities of Edmonton, Calgary, Red Deer, 
Lethbridge, and Medicine Hat. During the time period from 
1971 to 1978 these cities’ hospitals handled over 75% of all 
Caesarean sections, hysterectomies, and cholecystectomies, 
and 90% of all prostatectomies. The percentage of total 
appendectomy, tonsillectomy and adenoidectomy procedures 
performed in these hospitals was somewhat less, the figure 
being about 60%. 

For all six “surgical categorizes, “and. both years 
examined, the percentage of total separations and days of 
hospital stay generated by the hospitals in ae particular 
area were remarkably similar for all areas in both 


aggregations. This finding attested to the similar ALOQS 
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among area hospitals within a particular aggregation. 

In summary, the patient origin-destination studies done 
using both a district and hospital perspective indicated 
that patients typically remained within their resident area 
for care, and that hospitals committed the vast majority of 
their resources to patients resident within the area in 
which the hospital was located. The size of the hospital(s), 
as measured by the number of beds in the hospital(s) located 
wihthineacpanticularn hospi talhedistrictm swascashown?etotcbe 
related to the degree to which patients stayed within their 
resident area for surgical care; the larger the hospital, 
the greater was the likelihood that patients would remain 
within their resident district for surgical care. 

In the following section the results of the analyses of 


surgical utilization rate variation are presented. 


4.4 Analysis of Surgical Utilization Rates 

Discussion of surgical utilization rate variation among 
the areas in each of the four aggregations is_ presented 
below in two. sections: 1) the preliminary analysis of the 
area surgical utilization rates and, 2) the multiple 


regression analyses of area rates. 
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4.4.1 Preliminary Analysis of Area Rates 

The results of the investigations concerning each of 
the six surgical categories are presented below. The 
discussion of variation among the areas was necessarily 
limited since determination of the degree of variation among 
utilization rates which would be considered beyond that due 
to the stochastic nature of surgical utilization was beyond 
the expertise of the researcher. Further study, which should 
involve consultation with members of the medical profession, 
is required to determine the point at which rate variation 
should be considered excessive. In the absence of accepted 
utilization rate standards, the area rates have been 
discussed with regard to their deviation from the Alberta 
utilization rate. 

Analysis of Appendectomy Rates 

Fxamination of the appendectomy rates among the areas 
of the four aggregations confirmed the trend established 
during the analysis of provincial utI tization rates; 
appendectomy rates were found to have decreased 
significantly over the time period from 1971 to 1978 in all 
areas studied (see Table 9). Additionally, the area rates in 
all aggregations and the Alberta rates exceeded the Canadian 
average in every year studied. 

With regard to the variation of surgical rates among 
areas, it was anticipated that, since appendectomy is 
generally regarded as a non-discretionary procedure, 


determinant factors would minimally influence’ surgica! 
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utilization, and therefore, minimal variation would be 
found. Among the areas in the first two aggregations (Maps A 
and B) minimal variation was found, and in some years the 
rates were virtually identical. This minimal variation 
likely reflects the matching of determinant factors in the 
areas of these aggregations. Although the minimal difference 
in some of the rates was not thought to be of importance, 
Calgary and the Southern area typically had lower rates than 
Edmonton or the Northern area. The rates for the areas in 
Map A were somewhat lower than the Alberta rates, while’ the 
area rates in Map 8B were almost identical to the Alberta 
rates. In the other two aggregations (Maps C and OD) much 
more variation among the area rates was evident and some 
area rates were consistently higher than the Alberta rate. 
Comparison of the rates associated with) abbhigfour 
aggregations enabled the researcher to form tentative 
conclusions regarding possible reasons’ for’ the observed 
variation. 

Examination of the metropolitan, regional, and rural 
areas (Map C) demonstrated that in every year studied, the | 
metropolitan: area» rates were lower than the: Albertacrates; 
the converse was generally true for regional and rural area 
rates. From the previous patient origin-destination study it 
was shown that over the study period a decreasing percentage 
of rural residents remained within their resident district 
for the appendectomy procedure. Further analysis 


demonstrated that rural residents who left their resident 
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district typically had surgery in an adjacent district, and 
did not travel specifically to the metropolitan areas of 
Edmonton and Calgary, or to the regional referral centers in 
Red Deer, Lethbridge, Medicine Hat, and Grande Prairie. If 
patients resident in a rural area had travelled 
predominantly to these six areas, very similar rates among 
metropolitan, regional, and rural areas would have been 
expected, since metropolitan and regional surgeons would 
have been making the decisions regarding removal of the 
appendix for many rural residents. 

The higher rural area rates may be indicative of the 
circumstances surrounding rural residents’ travel to receive 
care. In metropolitan and regional areas it is comparatively 
easy to monitor a patient suspected of having appendicitis 
over a prolonged period of time. However, rural residents 
who find it necessary to travel to receive care may not be 
able to make repeated trips to be monitored. Therefore, due 
to the constraints imposed by lengthy travel time to receive 
surgical care, rural residents with suspected appendicitis 
may have surgery more readily than urban residents who = can 
be monitored more easily. Investigation regarding this 
supposition could be facilitated by a tissue study which 
examined the rate of removal of normal appendices from both 
urban and rural residents undergoing surgery in an_ urban 
hospital. If the supposition is correct, the rate of removal 
of normal tissue should be higher in patients referred to 


urban area hospitals from rural areas. During the last three 
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years of the study (1976 to 1978) the variation among the 
three areas in Map C decreased which may indicate that the 
determinant factors related to urban/rural residence are 
progressively becoming less important. 

Investigation of the appendectomy rates for the six 
areas in Map D indicated that the Lethbridge, Grande 
Prairie, and Red Deer areas had rates consistently higher 
than the Alberta rate. The Medicine Hat area rates were much 
lower than the Alberta rate and were the lowest of any area 
in the four aggregations for the eight years’ studied. 
Specific reasons for the ich and low extremes were not 
readily apparent; however, differing physician practice 
patterns may be affecting utilization rates since the 
non-discretionary nature of the appendectomy procedure = and 
the severity of symptoms associated with appendicitis make 
it unlikely that other determinant factors (except those of 
an epidemiological nature) would substantially influence 
Ubi zatronorates. 

In summary, appendectomy rates have declined in all 
areas for the entire study period. The rates for this 
category appear to be consistently high in the Grande 
Prairie and Lethbridge areas, and consistently low in the 
Medicine Hat area. Two explanations for the observed 
variation were proposed which involved the influence’ of 
different physician practice patterns and the _ travel 
patterns of rural residents. With regard to estabishing an 


appropriate appendectomy rate for the entire province, it 
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would seem that, since the rates for the matched areas in 
Map A and B were very similar to the Alberta rates, these 
rates might be regarded as providing an appropriate standard 
for metropolitan and regional areas. Further investigation 
of the circumstances surrounding appendectomy for rural 
residents would be needed prior to establishing a suitable 
rate for rural residents. 

Analysis of Caesarean Section Rates 

The Caesarean section (C-S) procedure is typically 
regarded as non-discretionary, and therefore, minima | 
variation among the areas of all aggregations was expected. 
Preliminary analysis revealed that, from 1971 to 1978, the 
Alberta C-S rate had generally been lower than the Canadian 
C-S rate, and that the C-S rate had steadily increased in 
the areas of all aggregations (see Table 10). This latter 
finding had been anticipated since a review of reports in 
the literature indicated that C-S rates had risen in Canada 
from 1968 to 1977 (Wadhera & Nair, 1982). Less variation 
among the rates in the four aggregations was apparent than 
had been associated with appendectomy; furthermore, it was 
evident that during the time period from 1971 to 1978 there 
had been progressively less variation among the areas in all 
four aggregations. 

Examination of the C-S rates in the areas of Maps A and 
B indicated much more variation than had been anticipated. 
The Calgary area in Map A had consistently higher C-S rates 


than the Alberta C-S rates or those associated with the 
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Edmonton area, and in Map B the south area typically had C-S 
rates higher than either the Alberta rate or the north area. 
Since the areas in both Map A and Map B had been closely 
matched with respect to potential determinant factors, 
epidemiological factors which might have influenced the 
utilization rates were investigated. It was found that in 
1976 the birth rate in the Edmonton area was slightly higher 
than that associated with the Calgary area, and that the 
north area had a higher birth rate than the south area 
(Kosinski, 1980). Unfortunately, the variable birth rate 
provided confounding evidence, as a higher birth rate was 
associated with lower C-S rates. Given the non-discretionary 
nature of the procedure, and the matching of determinant 
factors in the two areas, it may be that other 
epidemiological factors, or physician practice patterns were 
influencing utilization rates. 

Analysis of the metropolitan, regional, and rural areas 
in Map C showed that the regional area consistently had C-S 
rates higher than the Alberta rates, while the rural area 
rates were lower’ than the provincial rates. The rural C-S 
rates were most similar to the metropolitan C-S rates. Part 
of the explanation for this latter finding was evident from 
the patient origin-destination studies which showed _ that 
over 50% of all rural residents who left their resident area 
obtained care in hospitals located in the metropolitan area. 


Regional referral centers were utilized by rural residents 
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secondarily. This travel pattern may be due to the presence 
of sophisticated fetal monitoring equipment as well as_ the 
support services offered by the neo-natal intensive care 
units which are found only in certain Edmonton and Calgary 
hospitals. The reason for the higher regional rates was 
unknown; however, analysis of the C-S rates associated with 
the areas in Map D_ helped to determine whether or not a 
particular area, which had been used to form the regional 
area, might have elevated the regional rates. The variation 
among the rates associated with the three areas in Map C 
suggested that determinant factors inherent to the areas 
formed by the aggregation of the hospital districts into 
metropolitan, regional, and rural areas had _ exerted an 
influence on the utilization rates. 

Analysis of the areas in Map D indicated the the Grande 
Prairie and Lethbridge areas tended to have C-S rates higher 
than the Alberta rates, and that the Edmonton and Medicine 
Hat area rates were typically lower than the provincial rate 
for atdivofe thevevearse-studiedtesBirth rate information 
supported the high rates observed in the Grande Prairie 
area; the high Lethbridge rates, however, were not supported 
by birth rate statistics. The high C-S rates associated with 
the Grande Prairie and Lethbridge areas probably account for 
the regional area in Map C having the highest area 
rate. 

In summary, steadily increasing rates, and rate 


variation characterized C-S utilization in all aggregations 
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studied. Variable birth rates offered a potential 
explanation for some of the observed variation; however, in 
some instances other epidemiological factors and physician 
practice patterns were thought to be influencing utilization 
rates. Hindsight demonstrated the utility of calculating C-S 
rates as the number of C-S per number of births, rather than 
as C-S per 1000 persons, since the former calculation would 
standardize areas of the province with respect to variable 
birth rates. The Lethbridge and Grande Prairie areas in Map 
D were found to have C-S rates higher than the Alberta 
rates, while the Edmonton and Medicine Hat areas in Map D 
generally had rates lower than the provincial rate. The C-S 
rates in the areas of Maps A and B had the least variation 
of the five aggregations. Establishment of a standard C-S 
rate for all areas in the province would require much more 
investigation since: the C-S rate appears to still be 
increasing, and since reasons for the rate variation among 
areas are poorly understood. 

Analysis of Prostatectomy Rates 

Reports in the literature indicated that the 
prostatectomy procedure was classified as usual ly 
discretionary. Thus, more variation among area rates was 
anticipated than wou Id have been expected ron hea 
non-discretionary procedure. Analysis of all areas 
demonstrated that between i971 and 1978 prostatectomy rates 
changed ' «minimal ly stin ether majority of areas, vrand yathat 


fluctuating rates were characteristic of all areas. Since a 
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previous Alberta study had found evidence which supported a 
link between high environmental cadmium concentrations and 
Significantly high prostate cancer incidence (one of the 
indications for; prostatectomy), “the ‘areas “of | alas four 
aggregations were analyzed with respect to mapped areas of 
high and low cadmium concentrations which were reported in a 
study by Bako, Smith, and Hanson (1982). It was recognized 
that prostatectomy is not performed solely for. prostate 
cancer. 

The areas in Maps A and B were’ found to have 
prostatectomy rates very similar to the Alberta rates (see 
Table 11). Slightly more variation was found between the 
rates for the north and south areas of Map B than between 
the two metropolitan areas in Map A. Analysis of the cadmium 
concentrations in the north and south areas indicated that 
the areas around Lethbridge and Medicine Hat had a 
particularly high cadmium content when compared to the rest 
of the province. This’ finding provided a potential 
explanation for the south areas’ marginally higher rates 
(for six of the eight years), since both Lethbridge and 
Medicine Hat are located within the south area. 

Analysis of the area rates for Map C indicated that the 
prostatectomy rates in the metropolitan area were lower than 
the Alberta average, and that the regional area rates were 
consistently higher than the provincial rates. The rural 
area rates were most similar to the metropolitan area rates. 
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origin-destination analyses had shown that rural residents 
almost always left their resident district to have the 
prostatectomy procedure and, further, that approximately 78% 
travelled to a hospital in the metropolitan area. Further 
analysis indicated that more rural residents underwent 
prostatectomy in Edmonton district hospitals than in 
hospitals located in the Calgary district. 

The rate variation in Map D also reflected a possible 
link between the environmental concentration of cadmium and 
prostatectomy; the Lethbridge, Medicine Hat, and Red Deer 
areas had prostatectomy rates considerably higher than the 
provincial rate, while the rates for the Grande Prairie area 
tended to be lower’ than the Alberta rate. One anomalous 
finding was evident upon examination of the Red Deer area 
rates. The lack of evidence linking cadmium content to 
prostatectomy rates in the Red Deer area may in part be due 
to the location from which cadmium samples were collected 
during the Bako et al. (1982) study. Alternatively, other 
determinant factors may be influencing the prostatectomy 
rates in the Red Deer area. 

In summary, prostatectomy rates were _ shown to have 
remained almost unchanged in most areas. Much of _ the 
variation among areas was associated with the cadmium 
concentration, and therefore, this environmental factor was 
considered as a potential explanation for the observed 
deviation of certain area rates from the provincial rate. 


Less variation among area rates may be found if 
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prostatectomy rates are based on surgery that has not been 
done as a result of malignancy (cancer). Establishment of a 
standard prostatectomy rate for all areas of the province is 
problematic at this time, as further investigation regarding 
the influence of cadmium in the environment would be needed 
in order to set appropriate rates for potentially dissimilar 
areas. 

Analysis of Cholecystectomy Rates 

Preliminary analysis indicated an overall decline in 
the area cholecystectomy rates of all four aggregations, and 
an Alberta rate that was very similar to the Canadian rate 
for the majority of years studied. Although this procedure 
had been labelled as discretionary in the literature, the 
similarity of Alberta cholecystectomy rates to the area 
rates, and the comparatively little variation among area 
rates (see Table 12) suggested that Alberta practitioners 
regarded cholecystectomy as a non-discretionary procedure. 
Alternatively, some of the variation among area rates 
previously noted in the literature may have been due to the 
lack of age and sex standardization of data; thus, the 
minimal variation among areas noted in this study may in 
part be due to the age-sex standardization of the data _ that 
was done prior to analysis. 

Due to the deliberate matching of determinant factors, 
age-sex standardization of the data, and the absence of 
Known epidemiological influences = which might at fect 


cholecystectomy utilization rates, minimal variation among 
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the areas of Maps A’ and B had been anticipated; and the 
analysis, indeed, confirmed that very little variation 
existed. A similar lack of variation among the area rates in 
Map C suggested that determinant factors inherent to 
metropolitan, regional, and rural areas had little influence 
on cholecystectomy rates. The rural cholecystectomy rates in 
Map C were very similar to both regional and metropolitan 
areas; however, there was less variation evident between 
rural and metropolitan rates than between rural and regional 
rates. This finding probably reflects the tendency of rural 
area residents who leave their resident area to undergo 
cholecystectomy in hospitals located in metropolitan areas; 
metropolitan surgeons are making decisions regarding 
cholecystectomy for many rural residents as well as_ for 
metropolitan residents, and the commonality of 
decision-making is likely reflected in the similarity of 
rural and metropolitan cholecystectomy rates. 

Examination of the areas in Map D indicated that the 
Grande Prairie and Lethbridge areas tended to have 
cholecystectomy rates higher than the provincial average, 
while rates for the Medicine Hat area fluctuated between 
high and low extremes. Reasons for the high and low rates 
mus t remain speculative in the absence of detailed 
information. However, since there was minimal rate variation 
among the areas in Map C, the rate variation observed in Map 
D may be due to different physician practice patterns, or to 


as yet unidentified epidemiological factors. 
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In summary, cholecystectomy rates were found to be 
decreasing in all areas; of the surgeries examined, the 
area rates for cholecystectomy deviated the least from the 
Alberta rates. Minimal variation among the areas of the 
first three Maps (A, B, and C) and the fact that there was 
less variation among the areas in Map D than had _ been 
observed for the procedures studied previously suggested 
that the determinant factors unique to particular areas did 
not substantially influence utilization rates, and that 
perhaps Alberta physicians regarded this’ procedure as 
non-discretionary. Given the lack of evidence that 
determinant factors (other than age and sex) influenced 
utilization, epidemiological factors and differing physician 
practice patterns were proposed as possible reasons to 
account for the variation that was observed. 

Continued monitoring of cholecystectomy rates should 
determine whether or mot the decrease in» rates has 
continued, and whether or not the decline has moderated. If 
a levelling effect is observed, then it would seem 
reasonable to assume that the Alberta cholecystectomy rate 
wou Id offer an appropriate standard unless’ medical 
technology provides therapies which could be used as_ an 
alternative to cholecystectomy. 

Analysis of Hysterectomy Rates 

A review of pertinent literature indicated that 
hysterectomy was typically classified as usually 


discretionary, and that there was a lack of consensus among 
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medical practitioners regarding the need for this procedure. 
Preliminary analysis revealed that from 1971 to 1978 the 
hysterectomy rate had declined in ali areas studied, and 
that the rate of decrease in the areas of Maps A and B_ had 
moderated during the last three years of the study (see 
Table 13). Thus, the decrease in Alberta’s hysterectomy rate 
from 1976 to 1978 noted by the AHUC (1981) appears to have 
Stantead = in 119/35 “Surprisingly, variation among area 
hysterectomy rates was generally less than had been observed 
for appendectomy. This result was not expected as’ variation 
had previously been reported as being positively related to 
the discretionary nature of a procedure. 

Analysis of the hysterectomy rates associated with the 
areas of Maps A and B indicated that, while minimal rate 
variation had occurred, the rates were typically higher than 
the Alberta rate. The variation among the area rates in Map 
B was greater than that found between the two metropolitan 
areas in Map A; however, these rates were very similar’ to 
the provincial rate. Additionally, the north area’s 
hysterectomy rates were generally lower than those in_ the 
south area. 

Examination of the hysterectomy rates for the areas in 
Map C indicated that the rural area rates were consistently 
lower, metropolitan area rates were higher, and_ regional 
rates were very similar to the provincial rates. The 
previous patient origin-destination study demonstrated that 


over 50% of all rural residents left their resident district 
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to have a hysterectomy, and that approximately 74% of those 
who left had their hysterectomy in a hospital located in 
epthenhethes Edmonton ‘or cCalgaryscdistrictsay Thus#-1y was 
expected that the rural and metropolitan rates would be most 
similar; however, regional and rural hysterectomy rates were 
most similar for five of the eight years studied. It should 
be noted that the variation among the three areas in Map C 
was substantially less than that observed among the Map OD 
areas. This finding suggests that since the Map C areas were 
dissimilar with regard to rural and urban characteristics, 
health service system determinants, and patient. travel 
patterns, the effect of these determinants was much _ less 
than the determinant factors which apparently produced the 
greater variation among area hysterectomy rates observed in 
Map D. 

Examination of the six areas in Map D_ indicated that 
the Lethbridge area had hysterectomy rates well above 
provincial rates, and that the Medicine Hat and Grande 
Prairie area rates were typically lower than the Alberta 
rate. Identification of the nature of the relationship 
between hysterectomy rates and determinant factors with 
respect to the areas in Map D was not possible due to a lack 
of adequate information; however, the variation among Map D 
areas may be due to factors related to physician practice 
patterns. 

In summary, over the eight-year period studied, the 


hysterectomy rates declined in all areas. The Lethbridge 
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area in Map D exhibited hysterectomy rates considerably 
higher than the Alberta rate, while the Grande Prairie and 
Medicine Hat areas typically had rates well below the 
provincial rate. Physician practice patterns were postulated 
as a factor which might account for the hysterectomy rate 
variation that was observed. Prior to establishing a 
hysterectomy rate standard for the province, further study 
would be needed to show whether or not hysterectomy rates 
had continued to decline, and to investigate why certain 
areas consistently exhibit high or low hysterectomy rates. 
Analysis of Tonsillectomy and Adenoidectomy Rates 
Examination of the tonsillectomy and adenoidectomy 
(T&A) rates indicated that from 1971 to 1978 the rate had 
dramatically declined (see Table 14). The researcher 
recognized that the calculation of T&A rates based solely on 
inpatient data introduced a potential source of error, since 
some T&A surgery is done on an outpatient basis. However, 
the number of Té&As done as outpatient procedures was 
considered insignificant relative to those occurring as 
inpatient procedures. The {T&A rate variation among the areas 
of all aggregations was much less than had been expected 
given the discretionary nature of this procedure. The 
greatest amount of variation was found among the areas in 
Map D; however, this variation was considerably less_ than 
that associated with the appendectomy rates for the areas in 


Map D. 
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Analysis of the T&A rates for the areas in Maps A and B 
indicated that minimal variation between the area rates had 
occurred, and that these rates were very similar to. the 
Alberta T&A rates. It was also evident that neither of the 
two areas in Map A or Map B had had consistently high or low 
T&A rates. Examination of the areas in Map C demonstrated 
that the metropolitan area T&A rates were consistently lower 
than the Alberta rates, while the regional area rates were 
typically higher. Remarkably little variation occurred among 
the three Map C areas’ from i971 to 1976. After 1976 the. 
variation increased in 1977, and then declined in 1978. 
These findings suggest that T&A rates were not greatly 
influenced by the determinant factors inherent to the Map C 
aggregation. 

Analysis of the T&A rates associated with the areas’ in 
Map D indicated that the Grande Prairie, Lethbridge, and Red 
Deer areas tended to have rates much higher’ than the 
provincial rate. T&A rates were markedly lower than the 
Alberta rates in the Medicine Hat area from i971 to 1974, 
and aise inrd3 sod andsain the Calaaryoaneanin d97SeaedS42, and 
1978. Specific reasons for the high and low extremes evident 
among the areas in Map D were not readily discernable; the 
most plausible explanatory factors appeared to be related to 
epidemiological phenomena or physician practice patterns. 

In summary, T&A rates were shown to have’ substantially 
decreased in Alberta generally, and in the areas of all four 


aggregations. The amount of rate variation found among the 
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areas in Maps C and D was less than that associated 


with the non-discretionary appendectomy procedure. 
Continued investigation of the T&A rate would 
seem warranted prior to establishing a standard 
provincial T&A rate, since the rate is stad 


declining, and _ since the efficacy of these procedures has 
not been established. 

This preliminary descriptive analysis highlighted the 
surgical utilization trends for six categories of surgery 
for each of the areas in the four aggregations. The 
pertinent findings from these analyses are summarized below. 
i Gheerutitizatiomateates tofnm fourhasurgikeal categories 

(appendectomy , hysterectomy, cholecystectomy, and 

tonsillectomy and adenoidectomy) were shown to have 
decreased both provincially, and in the areas of all 
four aggregations over the time period from 1971 to 
1978. During the same time period the Caesarean section 
rate doubled, and the prostatectomy rate remained quite 
Stab les 

2. With regard to all six surgical categories’ the 
Lethbridge area was consistently associated with 
utilization rates which were markedly higher than the 
Alberta rate; conversely, the Medicine Hat area 
typically had utilization rates which were much less 
than the provincial average (with the exception of 
prostatectomy). The degree of variation among area rates 


considered excessive was not investigated; nevertheless, 
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these two areas (Lethbridge and Medicine Hat) warrant 
further examination to satisfy concern regarding both 
under and over utilization of surgical services. 

3. The areas in Maps A and B consistently demonstrated the 
least variation among area rates for all. surgical 
categories except Caesarean section for the eight years 
studied. The variation among area rates in the other two 
aggregations was much greater; Map D areas generally 
exhibited the most extreme rate variation. 

4. The variation among area rates associated with 
appendectomy , a non-discretionary procedure, was 
generally greater than that associated with 
discretionary or usually discretionary procedures 
(tonsillectomy and adenoidectomy, cholecystectomy, 
hysterectomy, and prostatectomy). This’ finding was 
unexpected since previously researchers indicated that 
discretionary procedures demonstrated the greatest 
amount of variation. 

5. The metropolitan area patee tended to be less than the 
provincial average; the converse was generally true _ for 
regional area rates. The tendency of rural area 
residents to travel to metropolitan area hospitals was 
reflected (with some exceptions) by the’ similarity 
between rural and metropolitan area rates. 

In the following section the results of the multiple 


regression analyses are presented. 
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4.4.2 Multiple Regression Analyses 

From the previous analyses it was evident that 
variation in surgical utilization rates among geographic 
areas existed. The results of the multiple regression 
analyses indicated the degree to which this variation could 
be explained by geographic factors. In the _ following 
sections the results of the multiple regression analyses 
done for each surgical category are discussed. Six Summary 
tables (one for each surgical category) illustrate the 
influence of geographic location as an explanatory variable. 
A brief explanation regarding interpretation of the 
information in these tables is presented prior to the 
discussion of the results. 

A step-wise multiple regression model was used as a 
déseniptive® toon order to assess the relative 
contribution of each independent: variable (which represented 
getparticulam district otor Ofareaysstou thes explanationgect 
variation in the dependent variable once the effect of time 
had been controlled. As such, these analyses were similar to 
analysis of covariance (ANCV) techniques. However, unlike 
ANCV, only variation due to time and areas was’ identified. 
Variation arising due to rate variation within the areas, 
stochastic fluctuation, and measurement error were grouped 
together as residuals. Inference (hypothesis testing) was 
not attempted as accepted theories of surgical utilization 
do not exist, and population data (rather than data obtained 


through sampling of the population) were used. Case weights 
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(Nie et al., 1975) were used to eliminate the bias inherent 
to the comparison of different sized areas, and to remove 
the problem of non-additivity associated with ratio data. 
The independent variables listed in the tables reflect 
those previously described for the composite analysis’ in 
Secksonthne . 38 3eea0fr Chapters] llweihe wordedistriety i souseda to 
refer to specific named districts in which referral centers 
are located. The word areas reflects all of the districts 
Surrounding a particular referral center, areas that are 
typically rural in nature. For example, the Calgary area is 
made up of all the districts ansthesGalgary aneariniiNapiad 
(see Figure 3) with the exception of the Calgary district. 
The relative explanatory power of each independent 
variable is reflected in the R-square column of the tables. 
It should be remembered that the R-square value is not a 
measure of the variation in utilization rates, but rather 
reflects the proportion of variation in the dependent 
variable (utilization rates) explained by the independent 
variables. As such, the R-square vaiue reflected the 
variation accounted for after the influence of time and 
between area variation had been removed. The additive nature 
of the change in R-square values is interpreted as follows. 
If, with the addition of a particular independent variable 
to the regression equation, the R-square value increases by 
5%, this change indicates that 5% more variation in the 
dependent variable is explained with the addition of this 


variable - not that this variable explains only 5%. 
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The unstandardized regression coefficients represent 
the expected rate difference in comparison with the Edmonton 
district rate due to a particular geographic area. In order 
to derive the expected utilization rate for an area or 
district, the relevant coefficient is added to the constant. 
Since the R-square values were typically very low, rate 
estimates should be regarded as being somewhat uncertain. 
Since all of the coefficients were calculated in relation to 
the Edmonton rates it was possible to: 1) rank the 
geographic areas with respect to high and tow rates of 
utilization, 2) estimate the expected rates of utilization 
for a particular area or district, 3) ‘estimate the 
difference in utilization rates between any two areas, and 
4) determine the relationship between district utilization 
rates and the rates associated with the areas adjacent to 
eachevdistrict. @in. thet lastrecolamn *efetthes tabtesquthe 
percentage by which the expected utilization rate for a 
particular area or district deviated from’ the expected 
Edmonton district rate was depicted. As such, extreme rate 
variation (from the expected Edmonton district rate) could 
be easily noted. 

In the following sections the amount of variation 
accounted for by a linear combination of independent 
variables (R-square), and the relative contribution of the 
independent variables which described patient residence are 
discussed in relation to each of the six surgical 


categories. The majority of the discussion focusses on_ the 
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regression analysis of the composite map areas, as_ this 
Finer division of the province provided more detailed 
information. 

Appendec tomy 

In each of the five regression analyses the amount of 
variation in the dependent variable accounted for by a 
linear combination of the independent variables used in the 
regression (R-square) did not exceed 31% and was typically 
mucnmiower (Map A, '1eh*- Map B. 10%. Map Gy a eSeeo Map bee seo 
composite, 314). With regard to the first four aggregations, 
after the initial entry of the time variables, the amount of 
additional variation accounted for by the variables which 
described patient residence location did not exceed 17% (Map 
eon eMap Ba less than 143° Map. C,> 84% and Map eDo er Ajeethis 
indicated that the explanatory value of the residence 
Variables in all four regression equations was quite 
limited. 

The variables used in the composite regression analysis 
accounted for 31% of the total variation in the dependent 
variable. (see Table 15). After the initial entry of the 
time variables, the additional 22% of the variation was 
accounted for by the variables which described patient 
residence. The variable which described the Red Deer area 
was the first residence variable to enter the equation 
(accounting for 4% of the additional variation explained); 
it was followed by the variables representing the Lethbridge 


area and the Medicine Hat district which accounted for. an 
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additional 4% and 3% of the variation respectively. The 
other variables representing patient residence entered the 
regression equation in the order in which they accounted for 
progressively less variation. 

Analysis of the unstandardized regression coefficients 
indicated that the Grande Prairie district and the areas 
surrounding the Lethbridge district typically had the 
highest appendectomy rates, while the Medicine Hat and 
Calgary district were associated with the lowest rates. With 
the exception of the Grande Prairie area, residents living 
in the areas surrounding a referral center had appendectomy 
rates somewhat higher than residents living in districts 
which had a referral center. The reasons why particular 
areas (or districts) have utilization rates much higher or 
lower than the Edmonton utilization rates (e.g., Lethbridge 
district +72%, Medicine Hat district -49%), or why the areas: 
surrounding a referral district have higher utilization 
rates than the referral districts are not Known. Since the 
utilization trends are similar in all areas, it is unlikely 
that the variation is due to small area size or to random 
fluctuations. 

In summary, although the actual rate variation is 
substantial for some areas, it was evident that when the 
influence of time was controlled, no particular patient 
residence variable accounted for a substantial proportion of 
the variation in the dependent variable. The final 


regression analysis indicated that only 22% of the total 
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variation in appendectomy rates could be explained by a 
linear combination of the twelve variables representing 
patient residence. It appears, therefore, that the variation 
present among das tract appendectomy rates cannot be 
adequately explained in terms of different patient 
residence. 

Caesarean Section 

The amount of variation additionally accounted for by 
the variables representing patient residence in the first 
four regression equations was negligible (Map A, 2%; Map B, 
2%; Map C, 4%; and Map D, 7%). The twelve patient residence 
variables in the composite analysis accounted for slightly 
more of the additional variation (12%), bringing the 
R-square value to 51%. The first three resident variables to 
enter the equation (after the time variables), were the 
Edmonton area, Red Deer district, and the Grande Prairie 
district, which collectively explained an additional 6% of 
the variation in C-S rates (see Table 16). The remaining 
seven variables representing patient residence accounted for 
the additional 6% of the explained variation. (The variable 
representing the area surrounding’ the Grande Prairie 
district did not contribute sufficiently to the reduction in 
variation to be included in the regression equation, which 
indicated that the rate for this area was the same as the 
Edmonton district rate, or the constant). 

Examination of the uns tandardized regression 


coefficients showed that the lowest Caesarean section (C-S) 
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rates were associated with the area adjacent to the Calgary 
district; the highest and second highest rates were found in 
the Grande Prairie and Red Deer districts respectively. 
There was no clear relationship between high and low C-S 
Rates aefor icnesitdents  alhiving~ intedistmicks | awaith | sreferra] 
centers, and residents living in areas adjacent to a 
referral center. Grande Prairie, Edmonton, Calgary, and Red 
Deer district residents had higher C-S rates than residents 
living in areas adjacent to each of these districts, while 
the reverse pattern was evident for Lethbridge and Medicine 
Hat district residents. 

In conclusion, once the influence of time had been 
removed, a minor amount of variation in the dependent 
Valnable (GoSricuti lization terates)ewas agaccounted (for 1 iby, 
particular patient residence variables, and collectively 
their explanatory value was very limited. 

Prostatectomy 

In all five regression analyses the variables 
representing time accounted for less than 1% of the 
additional variation in the dependent variable (district 
prostatectomy rates), and the calculated R-square values 
were very low (Map A, 4%; Map B, 3%; Map C, 5%; Map D, 11%; 
and the composite, 16%). In the composite analysis’ the 
patient residence variable representing the Calgary area 
entered the regression equation ahead of a time variable 
because the time-squared variable did not meet the 
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second step. As can be noted from Table 17, its “inclusion 
did not appreciably change the R-square value. The variables 
representing the Calgary area, Lethbridge district, and the 
Red Deer area accounted for an additional 4%, 3%, and 3% of 
the variation in prostatectomy rates respectively (see Table 
17). These three areas had the highest prostatectomy rates; 
the Grande Prairie area and district, and the Calgary 
district were associated with the lowest rates. With the 
exception of the Lethbridge and Medicine Hat districts, 
residents living in the areas adjacent to referral centers 
had higher prostatectomy rates than residents living in’ the 
districts which had referrai centers. 

While the aforementioned pattern of rate variation 
reflects previous discussion concerning the possible link 
between prostatectomy rates. and environmenta | cadmium 
‘ concentration, if this factor had substantially influenced 
prostatectomy rates, its importance’ should have been 
reflected in much higher R-square values. As such, the 
minimal variation accounted for by the patient residence 
Variables indicated that geographic location was minimally 
important in the explanation of prostatectomy utilization 
rate variation among districts. 

Cholecystectomy 

In each of the five regression analyses the variables 
representing time accounted for approximately 47% of the 
variation in cholecystectomy rates (the dependent variable). 


The amount of variation explained by the addition of the 
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patient residence variables was minimal (Map A, 8B, and C, 
less than 14; Map D, 2%; and the composite, 3%). In the 
composite analysis the variable representing Lethbridge area 
residence entered the regression equation first, following 
the time variables, and accounted for less than 1% of the 
additional explained variation (see Table 18). The remaining 
eleven patient residence variables collectively explained an 
additional 2% of the variation. 

The highest cholecystectomy rates were associated with 
the Lethbridge area, the lowest rates with the area adjacent 
to the district of Calgary. Typically, residents in_ the 
districts of Grande Prairie, Edmonton, and Calgary, had 
higher cholecystectomy rates than residents living in the 
area adjacent to each of these districts. Residents in the 
districts of Red Deer, Lethbridge, and Medicine Hat _ had 
lower cholecystectomy rates than the rates associated with 
the surrounding areas. 

In conclusion, once the influence of time was 
controlled, only a minor amount of variation in the 
dependent variable was explained by the addition of patient 
residence variables to the regression equation. 

Hysterectomy 

In the series of regression analyses concerning 
hysterectomy rate variation, the variables representing time 
accounted for only 14% of the explained variation in_ the 
dependent variable. The variables representing patient 


residence accounted for more variation than was observed 
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with the other five surgical categories (Map A, 114; Map B, 
less than 1%; Map C, 17%; Map D, 9%; and the composite, 
31%). 

Following removal of the influence of time, the first 
three variables to enter the regression equation for the 
composite analysis were the patient residence variables 
which described the Edmonton area, Medicine Hat district, 
and the Calgary area. These three variables accounted for an 
additional 14%, 5%, and 6% of the explained variation in 
hysterectomy utilization rates respectively (see Table 19). 
Residents living in the areas adjacent to the Medicine Hat 
district, and in the Lethbridge district had the highest 
hysterectomy rates, while those living in the areas adjacent 
to Edmonton and in the district of Medicine Hat had the 
lowest rates. With the exception of the Grande Prairie and 
Medicine Hat districts, the hysterectomy rate in districts 
with a referral center was higher than that associated with 
areas surrounding each of these districts. 

Of the surgical categories examined in this study, this 
was the only. one in which the patient residence variables 
explained a moderate amount of the variation in the 
dependent variable. As such, for hysterectomy, the location 
in which a patient resides appears to influence the 
likelihood of having a hysterectomy. In the absence of Known 
epidemiological factors which might account for variation 
among rates, it is possible that other determinant factors 


related to physician practice patterns are responsible _ for 
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the rate variation. Further investigation would be required 
to establish causality. 

Tonsillectomy and Adenoidectomy 

In each of the five regression analyses, the amount of 
variation in the dependent variable (T&A utilization rates) 
accounted for by the variables which described patient 
residence was quite low (Map A, 4%; Map B, less than 1%; Map 
C, 4%; Map D, 8%; and the composite, 10%). In the composite 
analysis the first three variables to enter the regression 
equation (after the time variables) were the Lethbridge, 
Grande Prairie, and Red Deer areas which collectively 
explained an additional 5% of the variation in T&A rates 
(see Table 20). Analysis of the unstandardized regression 
coefficients indicated that the three areas mentioned 
previously had the highest T&A rates, while the area 
adjacent to the Caigary and Edmonton districts had the 
lowest T&A rates. With the exception of the Calgary 
district, residents living in the areas adjacent to referral 
centers typically had T&A rates somewhat higher than 
residents living in a district which had a referral center. 

In summary, once the influence of time had _ been 
controlled, the amount of variation in the dependent 
variable accounted for by the variables representing patient 
residence was very small. As such, it appears that T&A rate 
variation cannot be satisfactorily explained in terms of 


different patient residence. 


¢ 


bet Fie 


iT. 


amet 


cd 5 


tw 


7 
GM 

; 

| 

. 
enn y 


i$ 


‘ev 


svirtu Ads) s{ deta 


i 


st ae er I 
ferwemoa asi Ags ber ¥t 


a 


i) 


; wie “A ae 
4 et BI LOW eal sptram 


Lbs. 28276 ofl? ary 3S 
=| } 


| a 
ni norsatAgv Yo 4 pons 

e i —— - _ 
ted pO) Ine@e1ge? eo! ce rieyv 
aRende tt fae 


“bart at ‘4 ef rofdeyeliae 


7 


aan 


rine aa’ Ot 


inesbrieqet 
= bi 
fotriw azefdetnéy rit | ya 


% P al 7 
OF . ef faetynes eft Drie 4 
; - 
- if = ! <. | 5 3s if q Ov : ac} 
Me if 
if 4 - a Ai 
' : 5 “<7! J 


Sifw 28S s 7H] 2% bra 
o #2 > Tene! $tbb 
TH . : to etayl snk 
9¢ td isl. betsotbnt 
sete AAT Jgeriptd) sz be “feuoty 


‘ 
7 


¢ Gert rotrh totatath B ot! 


to sonsyftat age pone 


= 


ord 


“uWNLOD UUNOY SY} UL UMOYS SL (}UBPZSUOD By Aq pa}eoipul 


St YOLYM 8} eu GUL) SEU FOLYUZSLP UO}JUOWPA pPe}OSdxXSs Sy} WOUY SS}eUu JOLUSIp uO eseue ps}OsdxKS Sy} YO UOLZeLASP Syl “LF 
*“suosued 
OOOL ved suolLzeUedEes 68° Ee JO S}EU UOLYEZLL LEN pszoOsedxe ue pLSaLtA O} (ZGE't) }JUeLSUOD SY} OF PSppe sq PINOM (G9r°O-) Baue 
AueBlep BU} UO} JUSLOLJJS09D UOLSSeUuBSsu pezipuepue,sSUN ey} (OUeZ OF LeNbse Sue sal qeiueA Swi} Sy} USM) 9/6, URSA By} 
4Of B9}CU UOLZVEZLL13N Ye, Beue AueHleDy psz,osdxKS Sy} SsuULWUe}LEep O} YSepUuO UT *‘edue OL YdeubosH ue,notjpued eB OF |SnNp FOLuysip 

UOPUOUWIPA SYR UIM UOSLUedWOO UL SoUSUSH4SLP |BPeU PX}POSdxS BY} }JUSSeudsu S}USeLoL44Ja0D UOLSSSuBseu paeZzipuepuezysuN sul “Ee 
“psule,dxe 
uaeq pey s[qelueA jUSpUSsdep By} Ul UOLZJeELUBA BU J$O (%-'GE) %GeE Atezpewixoudde ‘eaue AukeGHleO ey} peqrtuosap Yorum 
eLqGetyueA JUSpUEedSepUL Sy JO AujZUS BY} BHuLmo|L [Os ‘al dwexe uo4 ‘s_qetuen JUepUSdepuL Yue,_Notj}ued e so AujUuSe By us Je UOJ 

pezyunoosoe (S8}eu VL) SLqGetueA JUSpuUSsdsp eYyy UL UOL}PeLueA 4O PUNOWR BY} S}PUSSeudau UWNLOD suenbs-yYy ey} UL yuequinu Bul °~ 
“(GL6L ‘L@ 28 BIN) SADUGBLOS [eL50S OY} os SHeHDeWd [2D19S!1}e1S 
SSdS UL PEULLINO SsuNpPedso0ud NOTSSIHDSY PUe LHOTAM 384} Buisn pewuojyusd sem sisAteue eyl “sel qeltuen awl} Sy} OF} PUe 
SUOL}EDO| SOUEPLSeu jYuUSsized JUSUes4LP OF YS4au Sail qetuen JUSpPUedSepUL SUL “SL qetuedA JUSpUSdSEp Sy} Se Ss}JOtLusip ,e}idsoy 

Le@ueus6 eu 4O YOes ul sSuUuoSUSd COOL ued e}eu yeL ey} pasn YoLtumM sisALeue uoLtssauHeu alidijzinwu sesim-dsezs e so Auewwns y “ft 

cGe Vv (}UeBPSUOD) 

(Sis lh O8G’'O CSE - BS8dV HH SULOLPSW 

e°s VSt-O TGE" 7OLuzZSsig AuebBl eo 

Leo GOP O- LSE° eeuy Auebl eo 

O° GES L804 8vEe- JOLUAStq dWSeeq Psy 

O° OV CVL I VVE- FJOLUFSIG SluteCdqg spuUuedyH 

8° 6 E98°O Scce esuy UO PUOWpPA 

SB) Shy EGOG Loe” FOLUISIG SsHpltuquye 

, Vesv Srk ¢ cOCm esuy desq ped 

O°E€8 VISE 98Cc- Body sltuledd spueUy 

Geos GeOeG RNG eeuy eHptuqujzyey 

I Sys (ESE (= 6VG owt | 

6° 4 780°0 OES’ psuenbs-suwt {| 

y (}UBPZSUOD) 3FeY JOLUSIG eSPUBLOLJJISOD 
uoO}PUOWPA Sy JO SHePUsOUSY uoLSsSeubsay 

e sy pesseudxqZ }UeLOLY JeOD pezipuepueysun 2,8uenbs x S8[qetueA jpUSpUSsdsepuT 


,AWOLO@epPLOUapy pue Awo,YoOSs,; {1 Suo, uoy SLSA,L BUY UOLSSeUuBeay SLdiitnw Jo Auewuns 


Oc eLqel 


i a te 


- terened an? VO rissa ml enoce1989 JOU? “so @is5 
= _ ana rasel eoneb! 91 doei 7 eq: Tos Ie7%7! 
2” Se BES At bentt iyo eeubes0%G HO 


: 
= 
2 ye 
Ad Vv ire rene ori; 
a ‘ 
“, 
: 


© : 


© = - Betmioszes (reten AZT) side! y 
y sida! xv 
—i ie pest bart €ldeisev grepneqed an o} nel) 


——. .  ( 


y a “netoo 3 ey is noe t ROS i ¢€ e181?! 
of eed . or - 
— ——36% stern Norretifitu Ast se fal + Keiseduxs 
~ > visgleD eft Vo} Jets? 1 teon e*ge? tes 

9660! Seq Enel taieqes 88.6 to Hm KK stittw 
—" at Holtw etes ett) ets ib tent 


Tretresnebrit ert to yirre © gniwotto’ 


) so~-CnROHhOO 


“~~ ze 005A Pak enharbs = 
ae 

. oe 

i. _ ‘$Pneraned) 


; - - ; ; Ps 
AaT + begy rottw efsylans notees ioe; @14itTum estw-gerTt a te Ysemve A ar 


a ane 
_ 
ine 


otdelasy tneboedenn+ ett .eldetslv tmebnege sip 26 a7) %ta' tat qeort _- 
K49193H ef9 orheu bSeatel4eq Zou wrevyiets et sei cat my amit ed? oF 2 
(eter .{fe 46 #74) eeotels? [e/oo? ety ot eoesoe4 favtrerysiz : 
i woPrat ey truoms et? efoeseices omilos excupe-8 ef? TU “eteuA ad? 6 = 
ot qmexe 107 dsiney sneor ; ‘etuoliqéq a tb vite ene eee 7OF 
av @ny.1%0-(Xt 26) KI yiaeta [48 1m y"tsglead wrt bedinceeb finite — - 
~pentatgne 
fet besosaqxe Grit Iravei9ge, nets! we rarete ge” bet ibvweborterd eff .C 
, i . St sabao es irige" p0sEp eors4ag & oF gud tatrreid —_ 
phasis act io tes f few 4 Pei ce nif eat Renwt over se8ey art? 
ws ' of 4 bh) tTaate y ett of beobe ad tluow (230.0) ges. _ 
ecogse 
¢ “ att “" 2744 > pete Ssiveqe: ent Yo nokrelyed en? .- 
: . : in 2» «! i frsteros eft yd beteslo 7 


192 


Summary of Multiple Regression Analyses 

This series of multiple regression analyses indicated 
that once the effect of time had been controlled, the 
variables which described the geographic location of patient 
residence accounted for a very minor amount of variation in 
the dependent variable (with the exception of hysterectomy) . 
With regard to hysterectomy, since the variables in the 
composite analysis collectively explained an additional 31% 
of the variation in district hysterectomy rates, it seems 
that the likelihood of having a hysterectomy can in part be 
predicted by Knowing a patient's residence location. 

Analysis of the unstandardized regression coefficients 
for the regression equations indicated that the Lethbridge 
district and the surrounding area had consistently higher 
rates of surgica | Utilize to OnmmOnwed) Wes tx aSsUrC ican 
categories, while the Calgary district and the area adjacent 
touert generally einad “lowerqeratess than otner vajeasm.or 
districts in the province. The relationship between high and 
low utilization rates and patient residence in a district 
with a referral center and in the areas adjacent to the 
referral centers was unique to each surgical category 
studied. The deviations of the expected surgical utilization 
rates derived by regression analysis are schematically 
summarized in Table 21, using the Edmonton district rate 
(the constant for the regression analysis) as the basis for 
the comparisons. From the table it may be noted that: 


1. the Lethbridge district and area as well as the Grande 
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Prairie and Red Deer districts and areas, often had 
expected utilization rates which deviated substantially 
from the expected Edmonton rate. 

2. with the exception of the C-S category, the Calgary and 
Edmonton district rates were very similar. 

3. the areas surrounding each referral district tend to 
have higher surgical utilization rates’ than those 
associated with the referral district. 

4. variation among area and district rates was minimal for 
the cholecystectomy category. 

Although the deviations isolated by the regression 
analyses are significant, interpretation of the deviations 
should be done with caution since the overall explanatory 
power (R-square) of the variables describing patient 
residence was relatively poor. The low R-square’ values 
likely reflect, in part, deviation values associated with 
relatively small areas which contributed minimally to the 


Overat Varialion aie | izaLronrrates. 


4.5 Summary 

The results from the analyses pertaining to provincial 
acute care and surgical utilization, patient travel patterns 
and hospital resource commitment patterns, and surgical 
utilization rate variation were presented and discussed. A 
Summary sofmdthes mayjorestindingss gromunithesescanalysesd as 


presented in section 5.2 of the last chapter. 
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CHAPTER V 


SUMMARY AND RECOMMENDATIONS 
In this final chapter a brief synopsis of the study is 
presented, pertinent findings and conclusions are discussed, 


and four recommendations are outlined. 


5.1 Summary of the Stuay 

The release of the AHUC (1981) report which indicated 
substantial variation in surgical utilization rates among 
areas in Alberta provided the impetus for’ this study. 
Variation in the surgical utilization rates among ostensibly 
similar areas has typically resulted in allegations 
concerning the possibility of over or under utilization of 
surgical services. An alternative hypothesis suggested that 
appropriate factors might not always have been taken into 
account by researchers measuring and defining surgical 
utilization, and therefore, the possibility that rate 
variations were in fact an artifact of research design was 
investigated. Determination of the presence or absence = and 
magnitude of surgical rate variation within the Province of 
Alberta constituted the problem to be investigated. 

Subsequent’. toefae review off pertinent literature a 
research strategy was deve loped which involved the 
calculation of per capita surgical utilization rates for 
selected areas in Alberta using longitudinal retrospective 
PAS data and the application of a community-based method of 


computation. Typical patterns of travel by patients seeking 
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surgical care were identified, as were’ the patterns of 
resource commitment by various hospital groups in_ the 
province. The derivation of rates for the time period 
trom. l97)bevtdo piS78erpermittedscidentification eof ®ecen tain 
surgical utilization trends, and an assessment of the 
patterns and magnitude of surgical utilization rate 
variation. Pertinent findings from the analyses are 


presented in the following section. 


5.2 Major Findings 
The major findings evident following the analyses are 
listed below. 

1. The review of selected literature sources indicated that 
a comprehensive theory of surgical utilization had not 
been formulated, and that the determinants of surgical 
ital ization were poor ly understood. Reports of 
escalating suhgical Util lization rates aie rate variation 
among areas in Canada, Britain, and the U.S., and among 
ostensibly similar areas within each of these countries 
were linked to allegations of unnecessary surgical 
utilization. A brief review concerning the measurement 
of surgical rates indicated that patient 
origin-destination information COUCH sabe used to 
calculate community-based per capita utilization rates. 

2. Analysis of the patient origin-destination information 


indicated that: 
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a. Patients resident in rural areas frequently 
travelled to hospitals located in metropolitan 
areas, rather than to regional area hospitals. This 
travel pattern was reflected (with some exceptions) 
in the similarity between rural area and 
metropolitan area surgical utilization rates. 

b. The tendency of patients to remain within’ their 
resident district for surgical care was shown to be 
related to the size of the hospital(s) located in 
their resident distract istast intheamsizergofa the 
hospital(s) increased, the percentage of residents 
staying within the district for surgery also 
increased. 

c. With the exception of the prostatectomy procedure, 
the majority of patients had surgery in hospitals 
located within their resident area (the study areas 
formed by aggregating the hospital districts). 
Similarly, hospitals in a particular area typically 
committed the vast majority of their resources 
(separations and patient days) to patients resident 
in the area in which the hospitals were located. 

From 1971 to 1978 the utilization rates of four of the 

six surgical categories (appendectomy, hysterectomy, 

cholecystectomy, and tonsillectomy and adenoidectomy) 
decreased provincially;«andsini thes areas ‘of cally sfour 
aggregations. During the same time period the Caesarean 


section rate doubled, and _ the prostatectomy rate 
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remained almost unchanged. 

Weather negardpatoenal lresix surgical categories the 
Lethbridge and Grande Prairie areas in Map OD were 
typically associated with utilization rates which were 
markedly higher than the Alberta (or Edmonton’ and 
Calgary district) utilization rates. Conversely, the 
Medicine Hat area typically had utilization rates which 
were well below the provincial average (with the 
exception of prostatectomy). 

The areas in Maps A and B consistently demonstrated the 
least variation among area rates for all. surgical 
categories (except Caesarean section) for the eight 
years studied. The variation among area rates in the 
other two aggregations was much greater; Map D areas 
typically exhibited the most extreme variation from. the 
Alberta utilization rates. 

The variation among area rates associated with 
appendectomy (a non-discretionary procedure} was 
generally greater than that associated with 
discretionary or usually discretionary procedures 
(tonsillectomy and adenoidectomy, cholecystectomy, 
hysterectomy, and prostatectomy). 

Analysis of the series of multiple regression equations 
indicated that, once the influence of time had been 
controlled, the variables which described the geographic 
location of patient residence accounted for a very minor 


amount of rate variation (with the exception of 
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hysterectomy, where collectively the variables 
describing patient residence accounted for 31% of the 
variation in the district rates). Of the twelve areas 
examined, the areas and districts associated with 
Lethbridge, Grande Prairie, and Red Deer were 
generally shown to have utilization rates which 
deviated substantially from the Edmonton district 
rate. Of the SiX surgica | categories studied, 
cholecystectomy was found to have the _ least rate 


variation. 


5.3 Conclusions 


The principle conclusions which were evident following 


analysis of the data are discussed below. 


iPr 


The absence of a theoretical foundation upon which to 
premise hypothesis formulation meant that inference (or 
hypothesis testing) was premature. As such, )-a 
descriptive approach using longitudinal data was 
adopted. The necessity for age and sex standardization 
of data was recognized, and the impor tance of 
standardizing areas for comparison with respect to all 
probable determinants of surgical utilization was 
acknowledged. The utility of using both community-based 
and provider-based methods of rate calculation in 
concert to provide a comprehensive perspective of a 


health service system’s performance was also evident. 
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The community-based method of calculating per capita 
utilization rates which involved delineating a 
geographic area, summating the surgical utilization of 
all residents in the area (regardless of where the 
utilization occurred), and then dividing by the 
population size of the area, provided a viable method of 
comparing the surgical utilization rates among different 
areas in the provinces: The utility of using patient 
origin-destination data to compute utilization rates, 
and to identify typical travel patterns for patients was 
evident following analysis of the area rates undertaken 
in Chapter IV. With regard to the second major finding, 
it is postulated that the patterns of patient travel for 
surgical care and the patterns of resource commitment. by 
hospitals likely reflected physician referral patterns, 
hospital size and the technical expertise available in 
different’ hospitals, the ‘major travel) routes in the 
province, and factors unique to individual patients. 

It was recognized that although areas having rates 
higher or lower than the provincial rates had been 
identi fiedhaie was tnobcknownri fimtookmuchaornectoose) iitte 
surgery was being tper formed, "eors ifecthe areagrrates 
reflected the influence of unidentified epidemiological 
factors. Thus, establishment of surgical utilization 
rate standards for all areas in the province was viewed 
as premature given the lack of understanding regarding 


the relationship between surgical utilization and 
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potential determinant factors. 

Due to the influence of diverse and complex determinant 
factors present among different areas in the province, 
the utilization rates obtained for the six surgical 
categories were related to the geographic location of 
the boundary lines used to delineate the areas studied. 
Thus, the variation of area surgical utilization rates 
was in part a consequence of the aggregation chosen for 
study. When aggregations were constructed such that all 
areas were as homogeneous as possible with respect ito 
potential determinants of surgical uti lization; 
comparison of the surgical rates associated with these 
areas revealed minimal variation among area rates. The 
converse was generally true when dissimilar factors were 
present among the areas studied. 

The negligible Heepee: *e which patient residence could 
be used to explain the variation among district surgical 
titi bizationspates’ raised tworimportantvpeints. First, 1t 
is obviously necessary to identify other factors (e.g., 
physician practice patterns, epidemiological factors) 
which may have influenced, or have been associated with, 
the variation of utilization rates. Second, geographic 
location can in some instances be regarded as a proxy 
Lor surgical resource availability. If residence 
location does not satisfactorily explain rate variation 
among districts, then the previous assumption that the 


presence of surgical resources necessarily results in 
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elevated surgical rates may be invalid. As such, the 
impor tance of not making premature or superficial 
judgements concerning the implications of surgical 
utilization rate variation is apparent. 

With regard to the original problem investigated, 
surgical utilization rate variation among areas in Alberta 
was found. The magnitude of variation was dependent upon the 
particular set of areas studied. The previous list of 
conclusions indicates the necessity of calculating 
meaningful utidazatron rates, and challenges the 
premise that geographic location can be used to 
account for the variation among distric® surgical 
utilization rates. In the following section recommendations 
arising from the findings and conclusions of this study are 


presented. 


5.4 Recommendations 
Following completion of this study four recommendations 

were made. It is recommended: 

Pea that tactors sotner than geographic location be 
investigated with regard to the explanation of surgical 
Ue liza tiOhenakeswarid UlOn: 

2. That the personnel in government planning departments 
refrain from establishing provincial surgical 
utilization rate standards or norms” until fur ther 


analyses identify the nature of the relationship between 
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determinant factors and utilization rates. 

3. That researchers constructing geographic areas for the 
purpose of utilization rate analyses remain cognizant of 
the importance of matching Known determinant factors in 
the proposed study areas such that, the reasons’ for 
utilization rate variation among areas, may be more 
easily identified. 

4. That further research be conducted to assess: 

a. the degree of variation among area Surgical 
utilization rates that should be considered 
unreasonable or beyond that due to chance; 

b?* tthetreasons why cpar bictifiar ‘fareas Sin Mtheviprovince 
have consistently high or low surgical utilization 
Gales: 

elnethe relationship between discretionary and 
non-discretionary procedures with respect to the 
degree of rate variation found among geographic 
areas; and 

ota the relationship between practice patterns of 
specific physicians and utilization rates (this 
research to be initiated by the medical profession). 

The answers to these questions should assist policy 
development with respect to setting standards for the rate 
of surgical utilization, and the regionalization of surgical 


services. 
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APPENDIX A: METHODOLOGY SUPPLEMENT 


.1 Surgical Codes Used in the Study 

.2 Equations Used in Population Projections 
.3 Formula Used for Age-Sex Adjustments 

.4 General Hospital Districts 


.5 Calculation of Relevance and Commitment Indices 
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A.1 Surgical Codes Used in the Study 


Alberta used the Hospital Adaptation of the 
International Classification of Diseases (H-ICDA, 1968) to 
code disease entities and surgical procedures from 1969 to 
1973. In 1974 Alberta started using the second edition of 
the H-ICDA (H-ICDA-2, 1973). The categories of the H-ICDA 
cannot be perfectly translated into the H-ICDA-2 for all 
operations. However, the author has attempted to ensure that 
the categories chosen for study are compatible between the 
two coding systems. 

The surgical categories and their associated codes are 
shown on the following pages. It is evident that the 
compatibility between the two systems is very good. 
Pertinent comments and discrepancies between the two coding 
systems are listed below. 


1. Appendectomy: Neither the H-ICDA nor the H-1Cp Ae 2 
appendectomy categories include apendectomies that were 
performed incidental to other abdominal surgery, as only 
the primary operation codes were used to abstract data. 


2. Caesarian Section: The two coding systems are identical 
except for the inclusion of “obstetrical hysterotomy” in 
Han CDAcZ (74.8). However, this procedure has_ been 
removed from the data collection process by selecting 
only those cases with a primary diagnosis of 650.0 to 
664.9, which limits selection to maternity cases only. 


3. Hysterectomy: The two categories are identical except 
fore the: label lingsot H-1COAm 7 (23) and H-1CDA-2 Boe .4)). 
This difference in title has:not changed the type of 
information collected, and therefore, the two categories 
are similar. 


4. Cholecystectomy: The two categories are identical except 
for the number used to identify them (H-ICDA: 53.5, and 


He TeDAC2 MRS V1). 


5. Prostatectomy: The individual categories H-ICDA 65.3 and 
65.5 cannot be perfectly translated into H-ICDA-2 60.4 
and 60.6. However, when the data are grouped together, 
the discrepancy between the two coding systems is 


minimal. 

6. Tonsillectomy and Adenoidectomy: The individual] 
categories of the two coding systems are not identical; 
more categories have been included in the 


H-ICDA-2 coding system. Since the different codes under 
each category are combined to yield one total, the lack 
of perfect matching should not influence the study 
results unduly. 
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SURGICAL CODES 
Code Changes: 


4969 - 1973 H-ICDA 
rose 197-6 Hane AS2 


i969 es IS 73 HHS ReDA 


a) Appendec tomy 49.1 


b) Caesarian Section FO 0, B7 Gea, Sue ve woes, (8.9 


c) Hysterectomy hi0.. cely heel. oem Take 4 
d) Cholecystectomy aches 
e) Prostatectomy 65. 1 6522 65a OOo mC ono 


f) Tonsillectomy and 03 20 28 ie ote 2 ees 
Adenoidectomy 


10745-41978 H-FGDA-2.: 
a) Appendectomy ATO 
b) Caesarian Section TA) ee paee ee Oe eA 8. 74-9 select 


only those with primary diagnosis 
650.0 to 664.9) 


c) Hysterectomy GGeo OSGeo OCra OO on Ono 
d) Cholecystectomy 51.1 
e) Prostatectomy 60 2 "60 someon On 4 60 oe OUn bo 


f) Tonsillectomy and OR) Om 2B ee Bln POs ey 8 4a 8. 5 
Adenoidectomy 
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A.2 Equations Used in Population Projections 


following steps were employed to obtain the 


population projections used in this study. 


step 1: 


Step 2: 


Step: az 


Step 4: 


Step 5: 


Census data for 1971 and 1976 were obtained. 


Age-sex adjustment of each Cvs lgaet census 
population was done as outlined in Appendix A.3. 


The assumption of a constant yearly rate of service 
population increase or decrease unique to each 
district was made. 


The annual rate of service population increase or 
decrease was calculated in the following manner: 


R = rate 
P = service population 
in = natural logarithm 
Exp = exponent 
R = Exp(1In(P76/P71))/5 


The service population for each of the 102 general 
hospital districts was estimated for the years 1972 
towteroetande W972 sandeep 7 SF using Sthe following 
equations. f 


BAILY ce EMAL Oe 
PTS vem nes aR 
PD iAme PS Xa 
DoE =e eee 
SB by beara Tuleh. (ne 12 
DTS =0:bild eee 


aa ay we nf 
» Ae | i ee ay 
— gnottaster ‘ 
TAR v] pe nn 
eri atside Oo) vo 
hie Ahh ie Reins 


—m : 
sbentardo" anew Ot bre Pter - 
. 


. AL 


ey: 
i 


~~ 


reli 
te 


- 

1 ; ns 
suena intataib fase %t6 
€.4 Xf bneddA ob barith! UO 


: 7 7 - - a : 
sivise Yo ete -vinsev tnsienrs 
ios9 of sUpiow seserseb) oO \eeesI0N 


gasaton! nolisivuedq Ssofvige Fo. atm ie 

Meg | | PS OP Tw 1 1OT rij ne ne tatueales any 

+ | 

hs 4 

- : hm . — the Oo 

noi taehuded 42 wage = 4 1. 
mire spol Taquten | unt. 
« 4 


~h ineeene = Ak 
: AN@V@TS De ee ue 


- 
feseneap SOl eit to rose 167 morgs tuaod eo 
. s1ceyv efiy 13 evésmiiaes 20w aso Jato 
{ 5% s P AN 
priteu Ove. iWte Tver 


A.3 Formula Used for Age-Sex Adjustments! 


225 


N.j =2 Wk Pxj 
k il 
Where Pra is the sum of the number of residents in the ea 
J age-sex group in district j 
We is a weight applicable to the gen age-sex group and 
represents a relative per capita resource requirement 
for serving this specific age-sex group in comparison 
with the total population of the study area 
N.. is the age-sex adjusted number of residents in 
J district j 
We can be calculated in the following manner: 
W, = Dx. | De Ap 
aay ype 
Where Di. denotes the total amount of utilization generated 
by the k~ age-sex group 
Pre represents the number of people in the gen age group 
D.. represents the total resources utilized 
P.. represents the total number of persons in the study 
area 
= ae Dy. Poe 
Thus Ne) 2 WK Pj ae ki cy 
The sum of all age-sex adjusted district populations yields the 
age-sex adjusted population for the entire study area. 
= Py, HE a = Poe = 
Nee oe pdt ue Michi D.. De Pate 4. 
1. Source: Bay, K. & Nestman, L. A hospital service population 


model and its application. International Journal of 


Health Services, 1980, 10(4), 677-695. 
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A.4 General Hospital Districts 


General Hospital District Name 


Mannville 
Vermilion 
Drumheller 
Islay 

Cardston 
Bassano 
Drayton Valley 
Lloydminster** 
Hanna 

Viking 

High River 
Provost 
Athabasca 
Grande Prairie 
Red Deer 
Innisfail 
Wainwright 
Elk Point 
Vulcan 
Stettler 

Peace River 
Consort 
Myrnam 
Claresholm 
Little Bow 
Olds 

Taber 

Brooks 
Magrath 
Eckville 
Raymond 
Beaverlodge—Hythe* 
Didsbury 
Vegreville 
Oyen 

St. Paul 
Ponoka 
Mayerthorpe 
Coronation 
Crowsnest Pass 
-Castor 

Two Hills 
Bently 

Elnora 

Three Hills 
Cereal 

Tofield 

Fort Macleod 
Rocky Mountain House 
Berwyn 
Sundre 


More than one hospital located in the district 


No hospital located in the district 


GHD 
No. 


aye 
ag 


General Hospital District Name 


Rimbey 

Empress 

Lacombe 

Flagstaff -Hughenden* 
Trochu 

Glendon 

Fairview 

Spirit River 

Boyle 

Grande Cache 
Lamont—Mundare-Willingdon* 
Lethbridge* 

Turner Valley 
Barrhead 

Medicine Hat 

Manning 

Banff 

Bow Island 

Smoky Lake 

Cold Lakex* 

Hinton 

La La Biche 

Pincher Creek 
Canmore 

Wetaskiwin 

Picture Butte 

Leduc 

Stony Plain 

Breton 

Edson 

Jasper 

Bonnyvillie* 

High Prairie 

MicLennan 

Westlock 

Camrose 

Metro Calgary and Rural* 
Bashaw 

Border Counties 
Valleyview 
Whitecourt 

Fort Saskatchewan 
Fort McMurray 
Sturgeon 

Slave Lake 

Fort Vermillion—High Level* 
Thorhiid County 

Vilna 

Metro Edmonton and Rural* 


Blood Indian Reserve** 
County of Wheatland** 
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as Calculation Or Relevance and Commitment 
Indices* 
1. Relevance Index of a District to the Hospital(s) Located 


in the same district: 


Number of District Residents Separated 

from the District Hospital x 
Total Number of District Residents 

Separated from all Hospitals in the 

Province 


100 


2. Relevance Index of a District to Hospital(s) Not Located 


in the same district: 


Number of District Residents Separated 

from all Non-District Hospitals x 
Total Number of District Residents 

Separated from all Hospitals in the 

Province 


100 


2. Commitment Index of a Hospital to the District in which 


it is Located: 


Number of District Residents Separated 


from the District Hospital X 
Total Number of Patients Separated 
from the Hospital 


4. Commitment Index oft¥fa @hespital) to all Districts 


Excluding the one in which it is Located: 


Number of Patients Separated from the 
Hospital who Resided in a District 

other than the one in which the 

Hospital _ is Located X 
Total Number of Patients Separated 

from the Hospital 


* In the above examples only separations are used in the 


100 


calculation of the relevance and commitment indices. rus 


is only one of several measures that can be used; for 


example, admission data or patient day data could be used. 
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APPENDIX B: RESULTS SUPPLEMENT 


Distribution of Medical Practitioners 1973-1981 


Days Of Stayeionscacn o1 .theson. Surgical Categories 
Expressed as a Percentage of “Total Acute Care 
Utilization 


Number of Surgical Separations and Days of Hospital 
Stay, Alberta, 11971. 1974 candids 


Length of Stay Rates (in days} per 1000 Persons, 
Alberta, 1971-1978 


District Perspective: Percentage of Area Residents 
Receiving Surgical Care at Selected Hospitals 
(Relevance Indices), 1971 and 1978 


Average Length of Stay in Days of Patients Remaining 
In;) “and ) Travelling OutFof ey heir Resident Area for 
Surgical Care, 1971 and 1978 


Average Length of Stay in Days for Patients Remaining 
Within Each of the Six Areas For Surgical Care, 1971 
and 1978 


Hospital Perspective: Percentage of Surgical 
Separations Committed by Six Hospital Groups to SX 
Selected Areas (Commitment Indices), 1971 and 1978 


Percentage’ of Total Surgical Separations and Days of 
Hospital Stay . for .Six . Surgical Categories by Three 
Hospital Locations,.19/1% and 19/8 


Percentage of Surgical Separations and Days OF 
Hospital Stay for Six Surgical Categories S\velsaies 
Hospital Locations, 1971 and 1978 
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Appendix B.1 


Distribution of Medical Practitioners SVS: por GUST eas 


The bracketed numbers indicate the total number of specialists 
(includes laboratory, medical, and surgical specialists) 


Number 


year 

Eons 430 

1974 438 

To7> 447 

URS AS) 455 

1977 469 

1978 472 

1972 580 

1980 482 

1981 496 

Ig * Tables and Map adapted from the Annual 

Reports of the Alberta Health Care 
Insurance Commission (1973-1978) and 
Alberta Hospitals and Medical Care - 


Health Care Insurance Plan (1979-1981) 
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